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\ ToHis GRACE; 
THE 


JUKE of OR MOND, 


May # pleaſe Tour Grace, 


H E General Complaint of the 
want of Books bf Fortifica- 
cion in ow Engliſh Tongue, 
has encouraged me to Tranſlate 

t of Monſierr Vauban: To which I 

5 invited by the almoſt Univerſal Applauſe 

has received from the maſt competent 

2es, Nothing could have emboldned me 
the Preſumption of this Addreſs, bat the 
od and Welfare of my Native Comntreyg 1 © 

propofing your Grace to the Tmita z0n 0) " 8 


4 
” 


The Fpiſtle Dedicatory. 


ur Nobility and Gentry, which ſeems to be 
the only Means for this Kingdom to recover 
its Ancient Glory. I doubt not, but that brave 
e which your Grace continually ſets 
to the whole Nation, will inſpire the Men of 
Quality to come up to it, as near as poſſable : 
Which, if they bad always done, Vauban 
might, without any great Detriment to us, have 
been confin'd to the Territories of bis MaSter. 
| That your Grace may ever proſper, and re- 
: ceipe the Honours due to ſo great Merits ; 
as it is the greate$t Good can be Wiſhed you 
fo it is no leſs the unfeigned Deſire of, 


May it pleaſe your Grace, 
Tour-Grace's moſt Obedient 


| 
{ 
{ 
and moſt humble Servant, f 
1 


(5 
ABEL SWALL|i 
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PREFACE. 
] ACE. 

His little Trad, which was chiefly de- 


I ſignd by the Ingenious Author , for 
I the Uſe and Benefit of young Gen- 


tlemen and others, addidted to the Study of 
| this part of the Mathematics, who have not 
2} ſeifure, or opportunity to read over the vaſt 
|, Syſtems of Voluminous Writers, has defers. 
vedly obtain'd fo great a Repute among 'the 
Curious, that it 1s Tranſhted into ſeveral 
Languages. .It contains an exa&t Explication 

of all the Terms that are attributed to Mathe- 
matical Bodies ; and, in general,all that is ne 
ceſſary for the Theory and Practice of a-good 
Geometrician. Moreover, therein isexhi ited 
the true Menſuration - of- Heights, Lengths, 
Planes, Solids,and Concaves ; as allo; the Sc 
ence call'd The Tranſmutat ion of Bodies; which 

x. | is the Subject of the firſt Part. In'the Second, 
arc explain'd the Rules that ate obſerv'd bythe  - 
French Engineers at this day, in raiſing thetr 
Works ; and at the fame'time, are produce” 
[ 1 A 3 
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Ever Hace there were not very many Mep 
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the different Sentiments of the Freuchamong 
themſelves, as to this Matter; it is likewye 
ſhewn wherein their manner of Operation 
diflers from that of the Germans, and other 
Nations. Laſtly, The moſt clear and accu- 
rate Method of Fortijication is plainly taught. 

The'Word Geometry, is derived from the 
Greek , , & wiſgevs; importing , to meaſure 
the Earth; ſo that Geometry ( with reſpett ra 
its Etymology, is nothing elſe but the Art of - 
meaſuring Land ; yet in a larger,and rnore pro- 
per Senſe,it isapplied to all ſorts of Nimenſions, 
As for the Original of this Science, it is indeed 
very yncertan ; and it is believed by many, 
that the Zgyprians were the firſt Inventers 


thereof: For in regard that the River N//e 


doesgvery Year. overflow the Country of #- 
gypt ; thoſe Inundations which generally over- 
threw, and confounded all the Land-Marks, 
oblig'd the Inhabitants to deviſe certain Mea- 
ſures, by the means whereof, they might 
be able to diſtinguiſh, and adjuſt the Limits 
of their reſpeQive Grounds trom thofe of 
their Neighbours, when the Waters were 
withdrawn: And this Opinion is not altoge- 
ther to be, rcjeed ; eſpecially it we 5. 24 
that {o/es is generally reputed to have given 
them the firſt Rudiments of this Art : How- 
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who applied themſelves to the Study of good” 1 
Literature in thoſe early Ages of the World : 
The Mathematicks, and Geometry in particu« © 8 
lar, were, as it. were, lock'd up within the 
Breaſt of ſome few Learned and Skilful Artiſts, ' 
until the Time of 7hales, who firſt publickly 
profeſſed them in Greece; nevertheleſs the 
Grecians were not very diligent in promo» 
ting and improving theſe Noble Sciences, and 
only taught them privately ; neither was = 
there any one that undertook to ſhew the Uſe- *' ? 
fulneſs, and Neceſſity of this kind of Learning, © {4 
| until Exclid wrote his Elements ; which' gave - | 
occaſion to the Publiſhing of a great Number 
of excellent Treatifes on this Subject , that 

are now extant. Wy. 
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An Advertiſement to the 
 Book-Bindey. 


t. Are muſt þe taken, not to; cut the 

Blank Paper,on which: the Plates are 
os ; by reaſon! that the- Figures muſt 
be ſo placed as to fold out of the Book. % 
- 2. There- are Eight Figures which muſt be 
placed &t: the End of the Treatiſe of Geometry, 
mmedifitely, aftet;the Table 4 rhey are mar- 
ked thus : Geom. PI. 1, 2, 3, 44.59 6x75 8. 

3- The other Figures belong to the Forti{i- 
cation, and are to be placed at the End of the 
Book, and fet in order as they are marked ; 
A,B,C,D, E, F, G, H,1, K, L, M, N, O, P, 


'Q4R,S,T, V, W,X. 


A TABLE of the Mat, 
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CHAP. I. 


S an Introduction to our: Subject, 
at our firſt entry, we ſhall begin 
with the Definition of Geometry, ' 
and the Explication of thoſe Terms thatare 
hereafter to be made uſe of Yd 
Geometry is a Science which treats'of 
Magnitudes, and it is the principal part.of | 
the Mathematicks. | 2h 
r. ' Magnitude is a continued Quantity, |. 
which canſiſts either in Lines or r Angles, 7 
in IG or Bodies. 
B 
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2. A Line is a length without breadt[:, 
whoſe Extremitics are called Points. 
A Poiat is fomcthing which cannot 
be divided. 
4. A Line is right, crooked, or mixt : 
a right Line is that which gors withour 
turnings from one. Point to another. A 
crooked Line 1s that which goes off from 
its bounds, by one or more turnings : and 
a mixt Line 1s that wiuch 15 part figlts and 


4 : 


part crooked, \T 5 

5. A Surface 1s length with breadth : 
whoſe bounds are called Lincs. 

6. Theſe Lines are eithcr Parallel or 
Oblique. Parallel Lines are thoſe which 
are every way equally diſtant from cach 
other. Oblique Lines are thoſe which 
mecting at a Point make an Angle. 

_ 9 [t 15 called a right Angle when one of 
the Lines is perpendicular upon the other. 
It is called an Oblique Angle when one of 
the Lines is-not perpendicular upon the 0- 
ther. It is called a right-lined Angle when 
It 1$ made up of two right Lines. It is 
called a Curve-hned Angle,when it 15 made 
up of two crooked Lines. It 1s called a 
mxt Angle when one of the Lanes is right, 
and thc other carv'd. It is called an A- 
cute Angle v ten 1t ts {ets than a right one. 

- V+. wu 


A New Treatiſe of Geomttry. 3 
And it is called an Obtuſe Angk, when it is 
greater than a right Angle. 

8. A Figure is a Magnitude bounded 
by one or more Lines and Surtaces,where- 
of ſome are plain, ſome ſolid, 

9. A Circle is a plain Figure bounded 
by a Circumference , the middle Point 
whereof is called the Center, trom which 
all right Lines drawn to. the Circumtfe- 
rence are equal. 

10. A Diameter is a right Line, which 
goes thro' the Center, and touches the Cir- 
cumference in two Points. 

11x. A Semi-Circle is the halt of an Eqn- 
tire Circle, x 

12, An Oval isa plain Figure bounded 
by its ownCircumference, within whichap 
Point can be taken from which all right 
Lines drawn to the Circumference can be 


equal. 
13. A Triangle may be conſidered ei- 
ther with reſpect to its Sides, or ts : 


in reſpect to its Sides, it 15 eit 
lateral, which has three equal Sides; or 
an Iſoſceles, which has two Sides only e- 

al : whole third is called the Baſe : or a 
| xa which has three unequal ſides in 
reſpec of its Angles, it is either right-an- 
gled, which ;hay- one right Angle : - or, A- 
0730 2 
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-cute-angled, which hasthree acute Angles: 
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or Obtuſe-angled, winch has: one Obtuſe 


-and two Acute: Angles. One of the Lines 
-i"-2/ right-avgled? Triangle 15 called: the 


Baſe : the ſecond'the Perpendicular : 'and 


the third the; Hypothenulal. 


14. A'Parallelogram is a Figure which 
has tour Sides,” and/tour Angles: and it is 
either equilateral which has tour equal ſides, 
or in-cquilateral whole ({ides areunequal, 


{-./15. An equilateral -Parallelogram ! has 
-Either right-Angles, asa Square or Oblique 


Angles, as a Rhomvus. 


{1 F6. Anin-cquilateralParallelogram has 


either right-Angles asa reCtangled Paralle- 


logram :> Which is Iikewife/ called along- 
f{quarez-or not;and thetvit 15'aRhomboid : 
every other ſquare Figure: i5-called 4 Tra- 
: Pezumn- $4976 


17. A Tetraedron is a ſolid Figure, or 


_ -@ Body\Which is bounded by tbur :<qual 
'Prianp les. 1 eab:ic 231 00 4527197 113 '1 
vr#8)2APyramid, is a Body/bounded by 
Feveral 'Triafigles; which makingofne Sur- 
- tace'for a Bale, rhcer afl in one Point. : 
119. A Ptilm%is-a Body'/which has'two 
Baſes; equal iandparalleteaclvtoother.!. 
*PP20; A Parallelepiped'is'a- Body 'bounded 
-by'fix: Parallelograms;- whereot':the two 
HT -. } 1 
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oppoſite ones are alwaysequal and parallel. 
"21. A Trapezium is a Body bounded by 
© Plain Surfacesz which trom petther a Priſm, 
nor a Paralleſepiped. | 
22A Cone is a.Body. made bythe turns 
ing of a right-angled-Triarigle round a Cir- 
cle, the angular Point of the right angle 
being fixed 1n the Center. 

23. A Cylinders a Body made by the 
turnzng of a right-angled Parallelogram 
round two: Circles one at the top,the other 
at the bottom; | 11a = | 

24. A'Cubcis,a Body bounded by ix * 
Squarcs. ii 073% wo 

25. . An OQatdron-1s a:Body bounded 
by eight equal and equilateral Triabgles. | : 

26., A DodecaeEdron is a Body bounded 
by twelve equal and equilateral Pentagon; 

_ An Fcolatdran Sa Body. bounded by 
twenty equal and equilateral Triangles, 

28. A PentaEdral Priſm isa.Body bound- 
cd by three right-angled Parallelograths, 
having two equilateral Triangles for- its 
Baſes,” |, 19012 92 | 

29. A Rhomb is a Body bounded by ſix 
equilateral Oblique-angled Squares. "7 

| 39. ARhomboid isa Body bounded by 4 - | 
Oblique-angled Parallelograms, having two 4 
Oblique-angled equilateral Squarestor their 


Baſes. R = 
| B 3 CHAP. - Fa { 


« % j PF pd _ 


6 A New Treatiſe of Geometry. © 
© « 
”\ 


—_— 
—— 


CHAP. It 


To know how Figures are made, the 
following Problems mu$t be exa- 


mined. 


PROBLEMS. 
I. 7o draw a Line parallel to a given Line. 


Ark upon the given Line any two 

points A B where you pleaſe, and 
by them draiy tiva Arches E F, in draw- 
ing a right Line by E F you have your 
Parallel. | 


W. From the point G, to draw a parallel 
to a groen Line H I. 


1. Draw an Arch from the point G, 
which touches the given Line only in K. 
2. With the diſtance G K, draw ano- 


| ther Arch upon the given Line M N. 


3- The Line drawn by G N ſhall be 
parallel to the given Line HT. | 


HE. 7o 
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I. Zo raiſe Perpendicul ar on a given Line, 
from a 270eu point, 


1. Take a diſtance from the given 
point (what yow pleate) to the right, as 
AB 


2. Take the ſame diſtance to- the: leſt, 
as A C. | 

3- Take BC and draw two Arches 
which interfe& each other at D. 

.. 4. Joyn D and A _— and you 

will have your "py IC , 

(+, Jrap 9 Rook i?) 

IV. Zo raiſe a a= 1a at the end of 

a giugn Line AB. 


r. Draw 2 Circle to the point B, from 
the center C, which may be taken at plea- 
ſure. 

2, From the point D, where the Cirele 

cuts the given Line, draw a right Line 
through the Center C till it touches the 
Circle on the other fide, as at E. 

3- Joyn E and Brogether, and-you will 

have your Perpendicular. 
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G ap Ha SE href #; 
V. From a given point G, to let fall a Per- 
pendicular upon a given Line. 


1. Drew an Arch from the point G, 
which may cut the - given Line 1n two 
places, as C D. | | 

2. From C D draw two Arches under 
the Line which ſhaÞÞ interſe each other 
at E. 

of Toyn 'E and G together, and you 
will have your Perpeadicular G F, 

f. Jer He L£© Beek (ef 
VI. 76 \divide a given Line into two &- 

qual parts, 


, a” 

1. From the points A B draw two 

Arches \which ſhall -interſe&t above the 
given Line at C, and below it at D. 

2. Joyn C and D together, and you 

ſhall have your Line cut into two equal 


parts. -7 - 0 Me : , i ; ml 
(: lia Hh oY " as Rk "i F/ | 
VII. To Droide a Line A B into ſeveral e- 
; qual parts. | | 


i. Draw C Da Line at pleaſure, and 
mark as many parts as the given Line AB 
ought to have ; ſox for Example, upon this 
Line as C E, 2, Take 
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2. TakeCE and draw two Arches wh : ih? 

may interſe& in E, '. .- IA 
. Draw all thels ſx carts in F.. 
4- Take the given Line A B, 


5. Jon GH So 
how given Line A B diyi j | 


"__ { La / - 2 JYJOO p 
VIII. Zo deſeribe an Angle equal to au ap FN. S 


Y; * we , 
g7ven. : 


x. Let the given Angle be B A G.,l 

2: Draw H.. Arch ADE N 

3. Draw a Line L, andu pon Le: 
an Archyith the diſtance AD, as FG. : 

4. Set the Ciſtance D & upon the Argh 

F G as F H. * 0 1epHt[a 

5. Draw a right Line from the point I to” 

the poipt H, which will, make an Angle 4 > 

qual to the fi Ang ee, 


” He Ret 15) 5 


»,% 7 0 Pet an Angle "into two cqone no” 


x. Let the given Angle be B AC draw: © - 
the Arch A'D E.: 2.04688 Es ; 
- 24 From the pgints) D E- draw 120. fl 

ches which ſhall interſe& each othdthat; Fa; 


3- The Line araWn.irom bh to:AWills 
the Angle into vo & 


þ4 
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X. To "4, a <ape ny le wb three giver 
points 4 B'C, or to find the Center of a 
"given C rele, or to freiſs a Circle © when 
there s Fat one part gioen. 


x, With the points A B, make ewo Ar- 
ches which ſhall interſe& at D above, and at 
E below the given points. 

4 Draw @ right Line. ftrom- the. paint D 
to 

3, Do the ſame thing with B C, ſo that 
they thay interſe& in F G. 

Dxaw another right Line from F to G, 
nd; there where this Lme inverſects-the firſt, 
as for inſtance at G, you will nr 
ter, by which you may draw _ 
through the three, given points. | 

4 Kay” Fg 23: Fs , 1h 7h jo 
XI. Zo make a Circle two, three, or four times 

bigger than the given vie, &c. 


'x. Divide the given Gircle mtofour equal 
parts ABCD, with the Center mark'd at E. 
_ © 2, Take the diſtance AB and-put it from 
-E upon the Perpendicular, as EF, and with 


this diſtance draw a Circle; as big AYAUT as 
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To make a Circle twice as big, take 


pendi 
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pendicular, as E G, and the diftance E G will | 
be the Semi-diameter of the demanded Circle. 

4- To make a: Circle thrice as big, pur 
the diſtance A G upon the ſame P 
lar, as EH, and the diftance EH wi bethe 
Semi-diameter of the ep Ents 
you may enlarge a Circle tor eyer. - / 

( fray Hes ts. < Boo MW; J 

XII. To make an Oval. 


1. Draw a Line, and thereupon the Circle 
B A C. | 

2. From. C draw another Circle throngh 
B, as CBD. 

3- Take care that theſe two Circles inter- 
{et each other, as1n E F. 

4. From the point of interſefion E, draw 
right lines throngh B C, which ſhall touch” . 
the two. Circles in G H. 7 Þ 

5. From the point E, draw an Arch from Wl. 
G to the point H. 

6. Keep this. diſtance, and do the fame 
thing from: the other point of interſefion F, 
251 K, and ſo your Oval will be-compleat. ,, 


(hay te v” Boot HEY 
XI. To draw a Piet Line. 


om - I EORY © } 
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; ro | 
Compals- upon; B, draw : the poi 


polnt;'Q 
another Arc, ar pgs _ nr ſame 
D. rnc1 95718]1:D 21:1 NW 
Take thc firſt Cleo A, ak draw Fe 
cother Arch from D, that ſhall zouch the 


line in E. 
. Return to the point 'B, ns Boon it as 


a Center draw. from.E anqtoen Arch toF. 
5. Take Aasa Center, and draw an Arch 


from F to.G ; and fo on-for eVeru/ tf! .r/ 
( [ip He 1 Book/ha')f 
XIV. To divide a Circle into 360 equal parts. 


I. Divide a Circle into tour equal parts, 
as AB CD, whoſe Center 1s E.. 
_ 2: From A thro' E.draw-the Arch /F G; 
ſo alſo draw from B the Arch I H, and irom 
C draw the third K L; and at Iaſt from D 
draw the laſt Arch 1M N. 
. Having by theſe Arches divided -the 
Circle i into rwelve equal. parts, - afterwards di- 
TR every. one ol. thele twelye: into three 0+ 
uy was parts, and/then you! will have 
” ws Ix equal parts. 
4. Divide, aficrwards, every; one; of theſe 

thirty. ſix into ten equal parts, and your 
irck will be. dividedynto three, bundrdd and 
ixty ons parts. 


XV. To 0 


1 18: 


Þ:4 7 0 Sy an s Epulateral range. 


rrTekes glvews ling By and front ahik 
two points draw |twe'Arches: which hall 
inter{e& at C; from C draw'two' right lines ' 
to A and B; theſe willtmake an Equileert, . 


Triangle. We Ry: if bg B.. Py BY 


XVI. 7o _ a Th —_ equal to 2 27s 
One. 


, 
"ew 
o 
- 


L2 
* 


I. Let the given Triangle be A.B ©, 


draw a line at pleaſure, and mark thereup- 


on the length A B, asD E. 
2. Take the diſtance BC, and from the 
point E-draw an Arch. 

2. Take the diſtance A C, and Fr 'D 
az another Arch which hall interſect: the 
wh at F. 

F E:and F D together, you wil 
avg > Prangk cnn tothe given one/A 


{hat the 5,” Brook 1 


B C. 


XVII. 7o " droide Triangle - into Joveny FE” ; 2 


equal parts. 


| i 2118 


r. Let ABC be the Triang le to be divi- 


ded into five other Trian ns: 6 firſt ig de | 7 


the longeſt-ſide BC into; 
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that the fitch part, marked at D may be 


to A.._ 
2. Divide the longeſt of the two other 


| des into four equal parts, and let one of them 


marked G be'joyned to D, 

3. Divide the remaining part DC into 
three equal parts, and joyn that marked F 
by a right Line to G. 

4- Divide the remainder GC into two e- 
qual parts, and joyn that marked E by a 
right Line with F. So you may have five 
equal Triangles : viz. ABD, ADG, GDF, 
GFE, and EF D 4 £ PA ” 

'X hajo 1 tha 8, Boe {11 


 KVAL-F0 als ar, 


x. Take the Line AB, and raiſe a Perpen- 
dicular upon B, of the ſame height as B C. 
- 2. With the ſame diſtance make two Ar- 
ches from A and C which ſhall interſect at D. 
3. Joyn DA, and DC by right Lines: and 
"= will have 2 Square. MS 
{he J #heh g foe A / he 1% 
) F'XIX. To makea Paraltelogram. 


x. Draw a long Line A B, and upon B 
raiſe a (mall Perpendicular B C. 

2: Take the. diſtance BC and by the point 
A draw an Arch. 


a + Once more take che Line AB, and - 
the 


Ci 
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the Point C make an Arch which all inter- 
ka the other at £ ; <> » 4 —_— ain] 


you will have this Pargl 


8 bred Jap Shot For AI oY 
XX. 


draw a Pentagon of equal m_ 


witbout a Cirtle. 


1, Draw a loug Line AB, 2nd mark nppn 
it the diſtance A/C...) + -+ 
2. Raiſe a Perpendicular upon C, equal to | 
A BY as CD. E 1/1 
| Divide the Line A C. into two equal \ By 
_ as AE, EC. HE 
4. Set the Pojnt of the Compaſs u 
and with the other Point draw an Arc fab 
D, which ſhall touch the given Line at F. 
| - 5+ By the Points A, C, and the diſtance 
JA F, draw two Arches interſeQing at: G. 
6, Take only the diſtance A, C, and by 
| the Points G, A, draw two Arches interſedd- 
4 [10g each other in I : ſo likewiſe, by thePoints . 
G, C, draw two other Arches which ſhall in» 
rerlect each other in K, += mY 
7. Joyn AI, IG, GK, andK C together 1 8 
by bo Lines, and you have your Peat gon, "F.- 


B | { k #14118 gn” Book HS ff 
XXI, To make a right-lined Triangle equal 
nt to a Circle given. 


yy |. 3+ Divide the Diameter of A B the given _— TOY 
he Circle into ſeven equal parts. 2. 


-_ % © «- 
"x » 4 x7 A : 


"6 of New Treatiſe of Geometry. 
= -/-/2. Raiſe a Perpendicular upon B thres 
* _ [fimes as'longas the Diameter A B, and a (&- 
venth part/over, as BC, 

3- Draw a right Line from C to D the 
Center of the given —_ and that gives 


| 3% you the Triangle. 
| 358 | 2/100 hs Fy "I oh Js þ 
NXIE. \ find the tireumference of a C ah 


having only the Diameter. 


E: 


[ 1 This Problem muſt be wrought after the 
We: Gme manner as the foregoing one. 
% -* RAS "1 £ / 
_—_ {os H 7 for SS 


XXII To make a Square equal to a given 


Crete. 


Q2 


(F8---  --#. Divide the Diaineter AB into ſeven 
11 5--:- .- equalparts. 
1 : IF 5 5 Double this Diameter, and add a ſe- 
F venth partof itſelf tot, as A C. 
E- 2:3: Divide the firſt Diameter AB intotwo 
— equal parts, as AD. 
4- Divide the Line DC into two equal] 
's and taking the middle Point E, draw] 
D, toC an arch, as. DF C. 
5. Raiſe a Perpendicular upon E to touch 
T ih Citcle in'F : this Line EF ſhall be a ſide 
ww. of the required Square: the reſt is wrought 
"=p 4 the eighteenth Problem. 
4-208 10 XXIV. 
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XXIV. 7o make ont Square equal to two. 


x. Let one of the given Squares be A B 
CD, and the other E F GH. | 
| 2. Joyn them both, ſo that the ſides BC, 
A FE, may make one right Line C B E. 

3. Joyn A to E, and raife a Perpendicu- 
| lar upon EE of the fame length, as E K. 

4: Keep the ſame length, and from the 
poiats K A, make two Arches to interſect 
in [. 
5. Joyn K I and TA, and your Square 


w1lt. be made. Py © > A 2,2 Fl - 
, kaA/ y Lu A os 4 : He i 
XXV. To-make a Square equal to a Parallelo- 


£ram. 


Let the given Parallelogram be A B CD. 
s x. Lengthen the BaſeD C, and add to it 
; O__ tide of the Parallelogram B C, as 

2. Divide the diſtance D E into two ec- 
I] qual parts, and from the middle point F 
Vi draw an Arch, from D towards E. 

3. Raiſe a Perpendicular upon C to touch 
1 the Arch in G ; this will be a ſide of the re- 
oF quired Square ; ſet it upon the firſt length- 
I red Line, afid you will have another ſide, as 


CI. 
C; 4. Keep - 
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4. Keep the ſame diſtance, and from the 
points G 1, make two Arches to interſe& in 
H; joyn I GH, and H I together, and your 
Square will be made. * 


pr. Ws l j 

FD b, / | tf : 
: wg J AFC FA 4 #4 Va / 
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XXVI. 7o-make a Square two, three, or four 
times greater than it is. 


Let the given Square be A B C D. 

1. Lengthen the fide A B, and take the 
diſtance B D, and ſer it upon the lengthen- 
ed fide AB, as AE, and it will be a fide of a 
Square double to that given at firſt. 

2. Aﬀerwards obfcrve what was ſaid a- 
bove 1a the Elevcuth Problem. 


XXVII. Zo make an Rquilateral Right Aa- 
gled Square equal to an Oblique Angled Pa- 


Hel CD. . 2-20 
rallelogram A B Leek it Pay? 


1. From the points A B let fall Perpendi- 
culars to the lower Line, as AE, and joyn it 
afterwards to the Perpendicular B, as B F. 

2. And when you have the right angled 
Parallelogram AE B F, work on by the twen- 
ty fifth Problem. 


XAXVIIE. 7o 
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XXVIII. 7o make a right AP Square 
| qual to the Rhomb A BCD. 


From the points B C, let fall Perpen- 
Fa upon the Line, and fer the diſtance 
B E, upon the other point C, as CF. 

2. Joyn EF together, and the ſides B C 
E F will dr a right angled Square cone 
to a KN fa p: hy 


ha 


XXIX. a o male an "2 Right An- 
gled Square equal to the Triangle A BC. 


. Lengthen the Bate CB, and divide the 
Gio Baſe into two equal parts, as C D, 
D B. 

2. From the point B let fall a Perpendi- 
cular equal to B D, as B F. 

3- Lengthen B F upwards, and from the 
point A draw a Parallel to the Baſe C B, 
which ſhall cut the lengthened Line BF in - 
E. 

4. Divide the diſtance FE into two e- 
qual parts, and from G- the middle point 
draw an Arch from E to F; and trom the 
point H, where this Arch touches the firſt 
lengthened Line C B; -to B ſhall/be the firſk 
ſide of the Square, which laid upon the,Line 
BE, will give another fide Bil; afterwards 

C 3 from 
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from the points I H, make two Arches which 


ſhall interſect each other in K; and joyn H 
K and K I together, and your Square will be 


made, A. 
i hey the 4 book He 1257 


XXX. To kde a Parallelogram equal to a 
given Triangle A BC. 


1. Divide the Baſe A B into two equal 
parts, as AD, D B. 
2. Divide the ſide CB into two equal 


parts, as BE, E C. 
3- Draw a right Line trom D to E, what 


length you-pleale, and take the diſtance D E, 
and ſet it from the point E, to lengthen it, 


as EF. 
4. Take DF, and from the point B make 


an Arch. 
5. Take D B, and trom F interſe& this 


Arch in G. 
6. Joyn F G and G B together, and your 
Parallelogram will be made. 


KXXXI. 7o FT a Parallelogram equal to a 
right Angled Square A BC D. 


r. Lengthen the fide of the Square A 3, 


adding double its own length to it, asB F, 
2.:Divide the ſide of the Square BC into 


ryo equal parts, as BE, E C. 
| 3. Take 
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3. Take BF, and from the point E make 
an Arch. 

4. Take BE and interſe& this Arch from 
the point F in G. 

5. Afterwards joyn E G and G F toge- 
ther, and you have the Parallelogram re- 


quired. / "'# 16 Br, 77; EEW 


XXXII. To make a right lined ixuata equal 


to a Figure TIVen, 


Let the given Figure b ABCDE. 

I. Take any one of the points, which you 
pleaſe, A for inſtance : 

2. From A make as many Triangles as 
there are oppoſite Angles in the Figures A 
BC, ACD, ADE. 

. Then take a Line at pleaſure, of the 
length of A B, as F G. 

From the point G, with the diſtance 
B C. make an Arch. 

5. With the diſtance A, C interſect this 
Arch, from F in H, and joyn GH toge- 
ther. 

6. From the point H, with the diſtance 
CD make another Arch, and interſect it 
from F in I, with the diſtance A D, and this 
mult be joyned to H. 

7. Take A E, and from this point F make 
the laſt Arch ; interſect it from I in K, with 

C 3 the 


34 A New T! reatiſe of Geometry. 
the diſtance D E, and joyn it with I F : fo the 
Figure F GH I K, will be equal to the given 


Figure. 
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CHAP. I. 
Of BODIES. 


PROBLEMS. 
I. To make an equilateral Tetraedron. 


"M Ake an equilateral Triangle ABC. 
2. Place another equilateral Trian- 
gle upon every fide, as ABE, BCD, & ACE, 


and your Tetra&dron is made. 


it, make a Cube. 


r. Make an equilateral right-angled Square 
ABCD. 

2. Upon every ſide place another Square 
equal to the firſt, as ABEF, BCGH, DCIK; 
ADL.M. . 

3. Joyn EF, GH, IK, and LM together by 
right Lines. s 

4- Place another Square equal to the reſt 
upon one of theſe four, as KINO, -and the 
Cube will be made. 


TIE. 7o 


IH. To make a Parallelipiped. 


1. Make a Parallelogram AB CD, and 
tengthen the ſides AC, BD, above and be- 
low. 

. 2. Mark any diſtance above AB you pleaſe, 
as AE, BF; and mark the ſame under C D 
as CG, DH, then joyn E, F, and G, H, toge- 
ther. 

3- Above EF, mark the diſtance AC or 
BD, at IandK : and joyn I, K, together. 

4. Lengthen EF and AB ; upon the leng- 
thened Lines mark the diſtance AC, or BD, 
as FL, BM, EN and AO. 

5. Joyn L and M, N and O, together, and 
your Parallelipiped will Wiz | 

hf She YO Z he _ f/ 
IV. Zo make a Cylinder. 


1. Make a long Square AB CD. 
2. Divide AB into twenty two equal 
ts. | | 
3. Upon what Point you pleaſe raiſc a Per- 
pendicular, of the length of ſeven of theſe 
twenty two parts, as F. G. - 
4- Upon the Line DC mark the diſtance 
F B, as DH. "34 
5. Let fall a Perpendicular from H of the 
length of F G as HI. 


C 4 6. Di- 


.* 
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6. Divide FG and HI into two equal 

parts : ' and from their middle Points draw 

Circlcs : and the Cy linder will be 275 


hea g* Bec th He oj 
V. To cbr 's Cant 


{ /g 


1. From the Point A taken at pleaſure 
draw an Arch. 
2. Divide it into twenty two equal parts ; 
and joyn the Extremities G, H, with A. 
. Let fall a Perpendicular where you 
pleaſe from the Arch, equal to ſeven of thoſe 


| parts as BC. 


4. Divide BC into two equal parts: from 
its middle. pornt; draw a Circle, which ſhall 
be a Baſe of a Cone made upon the Arch 


GH (hap He * look the forge 
VI. To make a Pentatdral Priſm. 


1. Make a right- angled Parallelogram 
ABCD. 
2. Divide AB and CD into three equal 
parts, aS AE, EF, F B, and CG, GH, HD. 
3- Joyn EG-and FH together by right 
9M 
4. From E, and F make two Arches to in- 
terſect in I, and joyn IE, and IF together. 
5. Upon GH make an equilateral Tri- 
angle K, and your Priſm will be made. 
VII. 7o 


VII. To make an Ofatdron. 


1. Upon one Line make three equilateri- 
al Triangles, as ABC, BDE, and DFG. 

2. Lengthen the Line CG; and mark 
upon the lengthened Line the diſtance E G, 
as GH. 

. Joyn H, F together, and with the ſame 
diſfunce from D, F, make 2 Arches to inter- 
{e@ at K, and from C, E, two others to in- 
terſeCt at I. 

4. Joyn Cl and IE together, as alſy D K 
and F K, and the OctaEdron will be finiſhed. 

Jus 1h 2 bee RMS fc3 ft 
VII. Zo make a Dodecatdromn. 


r. Make a regular Pentagon ABCDE : 


the Center whereof may be F. 

2. Take the diſtance AF, and therewith 
from every ſide draw two Arches mutually 
interſeting, as ABG, BCH, CDI, DER, 
and E AL. 

3. From the Points G, H, I, K, L, with 
the diſtance A B, deſcribe five Circles, and 
divide each of them into five equal parts : 
and you will have five other equal Pentagons 
about your firſt. 


4. With the diſtance HM or HN from 


M and N draw two Archesto interiect each 
r other 
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other in O : from this Point, by the, ſame 
diſtance, draw another Circle thro'N and M, 
and divide it as you did the other into five 
equal parts,-and as M, N, P,Q, R, andthere 
joyn them all together. 

5. Fake the diſtance O N, and from P, 
and Q draw two arches to inter{e&t cach o- 
ther in $: which is a Center from whence 
a Circic ſhall be drawn thro' PQ , which 
ſhall atterwards be divided into tive equal 
parts, QP, PW, WU,UT, and T Q. 

6. Repeat the ſame operation upon T Q, 
TU, UW, _ W P, and your Dodecaedron 
will be finiſhed. | 9. 5s 

E hap hai is Gee A Hh 4: 
IX. To make an [coſatdron. 


x. Make five equilateral Triangles upon 
the ſame Line, as ABC, BDE, DFE G,F HI, 


and HKL. : 
2. From the Points Ic make two arches 


which ſhall interſect each other in M. 


3- Joyn AM and ML together by right 
Lines. 

4. Upon MC raiſe the equilateral Trian- 
gle N, upon CE, O; upon EG, P: upon 
GI, Q; and laſtly upon IL, R. 

5. Repeat the ſame operation upon their 
Baſes : for inſtance, ſet the equilateral Tri- 
angle S upon AB; the Triangle T upon 

BD; 


BD ; the Triangle U upon DF; W upon 
FH ; and at laſt the Triangle X apon HK : 
which will frouh —_ Icofedro 
i Hiag P71 AT 4 CAM, hor fh 
x To make a folid Rhoms. 


1. Upon-the fame Line make four equika- 
teral Trrangles. GTM, -}KN, KLO, EL HP. 

2. Joyn M, P together by x right Line : 
as allo GM, IN, KN, LO and H.P. 

3: Add to the Line NI its'own length 
beyond it, as I Q. 

4- Add to the Line OK double its own 
length, as KR, R'S. 

5. JoynR 1 and SQ together. 

6: Add tothe Line IR irs own length be- 
yond it asR T : dothe ſame tro NK, asKU: 
ths joyn U, T, together, and yo ſolid 

Rhomb 1s mad, 


{Hap "th 2 Book Hh "- 
XI. 7 0 fs, a ſolid Rhomboid. 


1. Make an equilateral Triangle ABC, 
and from B C another D. 
2. Add to the Line CD twice its own 
length, as DE, EF. 
. AddtoDB its own length, as BG. 


4- Add to CB thrice its own leagth, as * 


B H HT, IK. 
+ With the diſtance 1 B from the- point 


G make an arch. 6. Make | 


A New Treatiſe of Geomedry. 7 


"20 A New Treatiſe of Geometry. 


6. Make another arch with the diſtance 
B G from I which ſhall interſect the firſt at 
L, and joyn G, L and L,I by right Lines. 

7. Add to GH thrice its own length ; 
HM, MO, & OP, and joyn M andI together. 

8. From K, and M draw two Arches to 
interſe&t at N, andjoyn KN, NM, MD, 
OE, andPF together : and the Rhomboid 


will be finiſhed. > | 7 
hay She 9 Hoo kh He "Far of 
XII. Fo make a Polyedron whoſe Baſe may be 
a Pentagon. 


1. Make a Square ABCD: and divide 
AB and CD iato five equal parts, as CE, 
EF, FG, GA,HD; asallo AI, IK, KL, 
L M, and MB. 

2, JoynjEl, and F K, and GL, and HM, 
and DB together. 

3. Divide one part of each of theſe Lines 
into twenty two equal parts : as FG and KL. 

4. Divide one of thole twenty two parts 
into three other equal parts. 

5. Take eighteen of theſe twenty. two 
parts, and 2 of one more, as FN, and KO ; 
and draw two arches from: K,L, asalfo from 
F, G, which ſhall interſe&t in P and Q: from 
P, and Q as Centers draw two Circles, which 
being divided into five equal parts by the 
diſtances F G and KL, your Figure will be 


compleated. _ CHAP. 
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CHAP, lv. (rk tf / 


Of PTRAMIDS. 


PROBLEMS. 
I. To make a Triangular Pyramid. 


1.] "Rom the point Atakenat plealure draw 
an arch, which divide into three equal 

parts, BC, CD and DE. | 

2. Joyn AB, AC, AD and AE with right 
Lines; as allo BC, CD, and DE with other 
right Lines. 

3- From the points C, D, with the diſtance 
CD, draw two Arches to 1aterſect it: F. 


4. Joyn CF and DF, andthe Pyramid will | 


be compleated. //' ,- +. fo the 
Il. Zo make a Pyramid with an equilateral 
Square for its Baſe. 
rt. From the point A draw an Arch : dt 
vide it into four equal parts, BC, C D, DE, 


and EF, which are to be joyned together by , 


right Lines, as alſo AB,AF, ACAD, and AE - 
2. From the point C, let fall a Perpendt- 


by 


cular equal to C D, as CG. 
3. With the diſtance CG from G,D,draw 
two Articles to interſe& each other in H. 


”_—_ HG and DH together by right lines - 6 
al I 


you have the required Pyramid. Ik 


». _— AR ge ton wn ns coy Ser. 4 c—_ 
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II. Zo _ a Pyramid whoſe Baſe is a Paral- 


He 
lelogr hers thes 4 Ree / Jt Res # of 4 


1. From tlie point A draw a circle, in 
which firſt mark a larger arch, as B C, then 
a ſmaller one, as CD, then mark athird arch 
(D E) equal to the firſt, and a fourth (E F) 
equal to the ſecond. 
2. Joyn AB, ACAD, AE,AF, as allo 
BC,CD,DE,EF by right lines. 
From C let fall a Perpendicular equal 
to C D, as C G. 
Þ . Take the diſtance C G, and from B 
my draw an arch. 
hi 5. Take the diſtance BC, and from G 
draw another arch to intcrſedt the firſt in 
H; joyn BH and HG together, and the 


i Problem is pr F £5416 Yo F7 
Wt; tf _— 
Wl - IV. To mike '4 Py wee with an Equilateral 


«90 

£2 ||| 1 

| | | Pentagon for fs Baſe. 

i | | 1. Draw an arch trom A, which divide 
} | | into five equal parts, BC, CD, DE, E F, 
WM x6 


[| 2. Joyn then all to A, and one to ano- 


1h ther, B ro C, Cto D, D to E, E to F, F toG, 
[i | | by right lines. « 
TI3't: 
Wt; 


3. Divide one of theſe five parts, as D E, 
it! intorwenty two equal parts, and one of them 
| 22 into three. | 4: Take 


_ WY 


\ XS FP. * SV 1% 
/ j- bo 


4. Take cighteen of the twenty-two parts, 
and two of the three little parts, and from 
the points D E, make twoarches to interſe& 
each other in H, which is the Center, from 
whence you are to draw a Circle bi _ 
to be divided into five parts, ond fot 
diſtance D E. When you have this Pents- 
gon for a Baſe, the work is done. 

G RA} / ht, (ip ON *, . If FER; 
To make a Pyramid, which ſha# have an 
Equilateral Fexagon for a Baſe. 


V. 


1. Draw an arch from A, and divide it 
into ſix equal parts, B, C, D, E, F, G, 1. 

2. Joynthem to the center A, as allo B to 
C,CtoD, DtoE,EtoF,F to G, G toL 

3- Take one of theſe ſix parts (D E) and 
from D and E make two arches to interſe&t 
in H: 

. From H draw a circle big enough to 

be divided into {x parts equal to D E. 

5. Having this Hgxagon as s Baſe tor the 
Pyramid, the Problr 1s wrought. 


VI. To wake a Pyramid with a Teptagon for” 

}t's Br, Wc p- [5 £3.26 Hos Hef 

1, From A'draw an arch, and divide into 
{even equal parts, B, C, D, E, F, G, H, 

2. Joyn them to A, andallo BroC, C to 
D, DtoE, EtoH, Hto G, GtoF, Ftol, by 
right lines. 3. Divide 


c— Wee tm os —— 


3. Divide 


———_— _ 
= 
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one of theſe parts, F G for in- 
ſtance, into ſeven equal parts, and then one 
of theſe ſeven into eight more ; then take 
eight of the larger parts, and the half of a 
little one, and with that diſtance from the 
points F G, make two arches to interſe 
each other in K ; for which as a center draw 
a cifcle thro' F G, which muſt be divided in- 
to ſeven parts equal to F G, which when 
joyned together, will ſerve for a Baſe of the 
Pyramid required, . // 


<« 6 

# VL of ; 

2 P - /. 6 : WF. £ > C0 FA it, « by Y J- 
/ , 


ha 
VII. 75 Ay a Pyramid with an Octagon 
for zts Baſe. 


1. From A draw an arch, divide it into 
eight equal parts, B, © D, E, H,I, F, G, 
joyn theſe points one to another, and allo to 
A by right lines. 

2. Divide one of theſe parts, as F G, into 
ſeven equal parts, and one of theſe ſeven 1in- 
to ſeven others. 

3- Take nine of the larger, and one and 
a halt of the ſmaller parts, and with that 


diſtance from F and G, make two arches to 


interſe& each other in K. 

4. From K thro'F G draw a circle, divide 
it into eight parts equal to F G, and then 
joyn them by right lines: fo you'll have an 
OQagon to be a Baſe tothe Pyramid requir'd. 

VII. 7e 


I 
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VIII. Zo make a P wa; 7 an Enneagot 
for its £2 th $a Leo kth Sofl 


NP fo A Goa an wk and divide it 
invo ninw'> qual parts, B, ©, D, E, F, G, H, I, 
K ; joyn Heſs together, and with A A by 
right lines. 

2. Divide any one of theſe parts, as K M, 
into ſeven equal parts, and one of them into 
ſeven more, 

3- Take' ten of the former, and two of 
the latter, and from the points K M make 
two arches to interſe& cach other in L, 
with the length of thoſe parts, as a givert 
diſtance. 

4. From L draw a circle thro' KM, which 
mult be divided into nine parts equal to K 
M ; joyn theſe together by right lines : ſo 
you have the Enneagon which was wanted 
*for a Bale tor the Pyramid required. 


IX. 7o make a Pyramid, | with a Decagon for 
T7 kad hog veok Hee fngh 


rom! A draw an arch, which divide 

;neo ten equal parts, to be joyned to each 0+ 
ther, andto A, asB, C, D, E, F, G, H,I,K, L. 

2. Divide one of thele ten parts into ſes 
ven, and one of theſe ſeven incocight more. 

D 3. Take 
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Take eleven of the former, and two 

and a halt of the latter, and with that di- 

ſtance from I K, draw two arches which ſhall 
interſect cacjt other in M. 

4: From M draw acircle thro'I K, which 
divide intro ten parts equal to I K, andthere 
wul be a Decagon for a Baſe to the Pyramid.” 

{ hay! He a book Hh . fojo 
X. To make a PYr mid with an Endecagon 

for its Baſe, 


1. From A draw an arch, and divide it 
into cleven equal parts, to be joyned each 
to other, and all to A, as B, C, D, E, F, G, 
H, I, Is, L, M. 

2. Divide one of them (F G) into ſeven 
equal- parts, and one of theſe {even into ſe- 
VEN More. 

Take twelve of the tormer, and one 
and a halt of the latter, for a diſtance, where- 
by from F G to draw arches which ſhall in- 
teriect cach other in N. 

4. From Ndrawa circle thro F G, which 

may b2 divided into cleven parts equal to F 
G, jG = them together, and -you have the 
Baſe Ol ti1e required Pyramid. 


| 
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XI. To make a Pyramid with a © Dgdecagon 

anthes - cif Ho HE Ber/M fagl 

1. From A draw an arch, which divide 
into twelve equal parts, |whuch; are to be 
joyned to A, and cach to other by right 
lines, as B, C, D, E, 6B, G, H, I, K, L, M, 
N.. | 

2. Divide 8ny one (F G ) into ſeven e- 
qual parts, and one of theſe {even into 1c- 
ven others. ,, 6, 14 

3 Take thirteen of the'former, and one 
and a halt of the latter, for a diſtance where- 
by from F G to draw two arches which ſhall 
interſe&t each other in O. : 

4. From O draw a circle thro' F G, and 
divide into twelye parts equal to'F G, which 
when joyned by right lines, will give a Bale 
of the Pyramid that was required. 
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S all Rivers have their' particular Bran- 
| ches, and' every / general Science its 
Diviftons, and its Parts; fo Geometry, ge- 
nerally raken, is the Mother of ſeveral other 
Arts and Sciences, whereof we thall treat 
in this Second Part. Theſe are, Meaſurin 
of Heights,of Diſtances, of Plains, of Solids, 
of Concaves, and the turning of one Body 
11to another. 


th mat. 
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C HA.P; bh 
of Meaſuring of Heights, 


Eaſuring of Heights 1s a Science which 
| ſhews how they are to be meaſured : 
But becauſe there are ſeveral Inſtruments 
tor that purpole, as a Quadrant, a Panto» 
metre, an Aſtrolabe, . a Facob's Staft, &c. 
We ſhall at preſent only make uſe of the 
Aftrolabe, becauſe it is the ſureſt and the 
moſt convenient : and we ſhall know how 
it is wo be ugd by the following Problems. 
| PROBLEMS. 


A Ne Treatiſe a 7 


(ay 6 


I. 7o take the Pertical' Height of anything , h 


when you cam come to — Panto. 


Let the height of a Tower AB be 10 be 
meaſured. 

1. Draw a'right Line as you pleaſe from 
the poinr A} ab AC, 

2. Meafure the Line A C with your Scale, 
or your Chain, of 26 Feet'tor/1altance. 

Set the Staff, upon which: the Aſtro» 

Jabe is Horizontally taftned, upon.C, ſo that 
by the fixed Sights, one 'may fee the Line 
C A, from one end to the other, as far as 
the Tower, and that by the two other mo- 
vable Gglits the point B, which marks the 
height of the Tower, may allo be ſeen. 

4. When the Inſtrument is thus fixed,com- 
pute whether the Angle CDE be 4o degrees. 

5. Then draw upon Paper a right Line 
of the length ot 'A C, as F G: But this mult 
be done by a ſmall Scale matle:upon the Pa- 
per, or by a Scale of Waad'or Latten: Af- 
cerwards erect a Perpendicular upon G. 

6. Take the Reporter [ the French word 
is Rapporteur?) and ſet it directly npon F G, 
ſo that the middle of ir may anſwer to the 
point F : then compute an Angle ot. 40 De- 
grees-<qualto CDE;as FH1. 


D 3 7. From , 


A New Treatiſe of .Geometry. 

7, From F draw a right Line thro' I, till 
it touches the Perpendicular G in K. 

8. With a ſmall Scale meaſure the height 
of K G, and add the height of the Staft to 
which the Aſtrolabe 1s fattned, and the Sum 
will give you the height of the Tower A B. 


I. 7o meaſure a Vertical Height where you 


cannot come x o-_ bottom. / 
G ha) Jha ff book 

Let AB be the right to be mealured ; 
the toor inaccellible,becauſe of a River which 
tunders. all approaches. 

i. Draw a/right Line upon the Ground, 
on this ſide of therRiver, as CD; let it be 
22 Foot long : ( Take notice, when you can 
aaiſe a right-angled Triangle vpon thus Line, 
oppolite ro the heig/1t .which you would 
meaſure, it'1s'much more conventent, other- 
wiſe the Qpcration v the ſame, )' 

2. .S2tirhe:Inftrument upon C, (© that by 
che inmovable ſights you may ſee the point 
D directly;candrby the two movable. ones 


f, 


Vou may. ſcealte;point A beyond the River : 


\Vhen this 1s done,compute the Angle CEF, 
a hich may. be of go Degrees. 

3. Ser che Inſtrument. upon D; fo that 
the fixed ſights may make one Line wit|1 
DC; by the two: others you will ſee the 
point A: this Arigle ought to have 28 De- 
Qrees. 4. Draw 


9 a amo as 


,_ Yai. ©. AA  Aiud 
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4- Draw upon Paper a Line cqual to that | 
drawn' in the Ficld (CD) as GH of 2% Fl | 
Feet. 1 
5. With the Reporter take an Angle at ! 
H equal to the Angie CEF, vz. of go Dc<- 8 
grees, as I H K, and lengthen the fide H K. 0 
Aiterwards upon the Point G take another if 
Angle of 28 Degrees, equal" to the Field- K 
Angle DO P, as G LM, and then lengthen } 
the ſide G M till it cuts the other H K, in N, ; 
and this Point N will mark the foor of the | 
height A. Pp 
.6. Having the diſtance from the Inſtru- (i! 
ment to the toot of the Tower, it wili be 
an eafie thing to work. the reſt by the fore- 


010g Problem. > 45 Al 
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: 
: 
HI. 7o meaſure a Perpendicular Height, where | 
I & 

you can come at the bottom, with the ſhadow 1 


of 4 Staff. P AA: : A * ll. / | | 
[ 
| 


r. Faſten a Staff a foot long perpendicu- 
larly into the ground, as A B, and meaſure 
the ſhade by the Staff, 3 Foot for Iaſtance. " 
2, With the ſhade of the Staff, v7z. 3 feer, | 
meaſure: the ſhade of the Houſe D E, whoſe þ 
height you: would know ; and as-many feet 
as: the. ſhade of the Houſe exceeds rhe ſhade 
of - the' Staff; ſo-many -foor. high will: the 
Houſe be : For Inſtance, it the ſhade of the 
D 4 Houſe 


| mw 
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Houſe be 24 times longer! than that of the 
Sraft, then we ought to fay that the Houſe 
is 24 Foot high, 

Or thus, 

I. Erect a Stick, divided into- xo equal 

Parts, Feet, or Inches, perpendicularly 1a the 

round, and at the fame time meaſure the 
thade cauſed by this Staft, 2o Foot for In» 
ſtance. 

2. Meaſure alſo the ſhadow of the Houfe, 
whoſe height you would know, for Inſtance 
38 Feet. 

3. By the Rule of Three (ay, If the ſha- 
dow of 20 Foot gives a height of 10 Foot, 
what will - the __ on 36 boat give? 


Anſw. 19 Foot. -- 
For 4 "bx kt . W/* W/ 


IV. Zo meaſure the Inclination of a Mount aiw. 
ooh (5 _ = 

Let the Inclination of the Mountain AB 
be to be meaſured. 

1. Draw from the Point A, which ſtands 
for the foot of. the Mountain, a right Line, 
36 Foot long, as A. 

- 2. Set the Inſtrument upon the Point A, 
and look thro' the two fixed fights towards 
the Point C, and thro' the two movable ones 
towards the Point B; the top of the Moun- 
tain; this Angle, for Iaſtance, may be 110 


egrecs, 
3, Then 


3. Then ſet the Inſtrument vpon C, and 
Jook' thro' the two'fixed ſrghts uporthe foor 
A, and thro' the two other fix:d ones upon 
the top B: then compute this Angle, which 
m?y be for Inſtance 4o Degrees. 

4. Afterwards, draw a Line upon Paper, 
36 Foot-lang,. becauſe it ought to be equal 
to the Line AC, as DE. © NOtr 

5. Then by the Reporter fet upon-D an 
Angle equal to that of rhe Figure at A, vie. 
110 Degrees, as DF G. 7 

6. Upon the Point E, fet another Angle 
of 40 Degrees, equal to that at C, as EH1. 

7, 'Lengthen the fides DF and ET; and 
where theſe lengthened Lines interſect one 
another, as at K, draw from that Point ts D 
a right Line, which will reprefent' the Incli- 
nation which was 'required, provided the 
height of the Staff upon which the Aſtrolabe 
was faſtned be add $799 4A 

Cook tbo JOG OT 
V. To meaſure the vertical height of a Moun- 


tain, (Pepe oh 


This Problem muſt be wroughtas the fore- 
going: one;- provided that you let fall a'Per- 
pendicular from the Point K, which marks 
the top of the Mountain, which muſt rouch 
. the Line CD lkggrhned to I; the Line KL 
will repreſent the yertical height of the Moun- 
tain. * VI, Te 
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VI. To meaſure the height of a Tower built 
upon a\Rock. 1 # 
(ha af hd t 4+ 

Let the height BD be to be meaſured. . 

x.: Seek the inclining height of the Moun- 
taiaby Prob. 4-:apd. let the Triangle A BO 
demonſtrate its Operation. 

11:2 {Make the Triangle HI K upon Poper 
equal to; the Triangle ABC; .;- 

3- Meaſure the Field-Angle C BD; 
Inſtance 38 Degrees. 

4- Upon K, which repreſents the Point B, 
and ſo by conſequence the top of the Moun- 
tain, raiſe a | Perpendicular of. what length 
you, pleaſe. R | 

5. With the Reporter raiſe upon the Point 
Ian Angle equal to th& Angle of the Figure 
AB CD, viz. IL M. 

6. Lengthen the ſide, LM -till: ut; touches 
the Perpendicular raiſed upon K in N. 

.74 Meaſure the Line-N K,.it willgwe you 
the height of the Tower BD, it you add to 
it the height of the Staff. /; MH 

York He Joo * Fu { ha} FRE S a 
VII... To meaſure the depth of a Well 


I if 
_ Meaſure its Diameter AB, 9-Foot for 
gn ; and. find the Angle BCD of go. 


_—_ 


2. Set 


. - 2. Set the Inſtrument fo upon A, as that 

by the two fixed''hghts) you may ſee the 
Point B, and by the etwomovable ones: you 
may. ſee the bottom of-\the Pit E, and: let 
this Angle be 60 Degrees, as A HT. 

3. Draw a Line 9 Foot long upon Paper, 
which ſhall repreſent the Diameter' A By as 
FG; | 

4. From F let fall a Perpendicular which 
may repreſent the depth'B E. | 

5. Make an Angle at G equal to the An- 
gle AHI, vzz. of 60 Degrees, as G KL. 

6. Lengthen the fide-G L, and where this 
lengrhened Line touches. the Perpendicular F, 
as in M, meaſure from M-to F, and you will 
have the depth of the Well. - 


» p, C FE 


CH AE... 
Of Meaſuring of Diſtances. 


i A 4. cnt ala 07 ly 
Eaſuring of Diſtances 1s a Science:which 
x teaches to meaſure the Diſtance of 
one place from another, in an open Field. : 


f TT: 
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PROBLEMS. | 

F. To-meaſure the Diſtance of one place from 

. another, where they are both acceſſible. © 

hag t, -£ L book 4 Fl 

Let the Diſtance from A to B, be'to » be 
meaſured. 

1. From A draw a right Line, what you 
pleaſe, and meaſure with-s-Chain or Scale ; ; 
ſuppoſe 22 feet in length, as AC. 

2. Set the Staff upon whnch the Aſtrolabe 
is fixed, upon the Point A, fo as that by the 
two fixed ſights, you can only ſee directly 
forward towards the Point C, and by the 
two others the Point B:: then count the Angle 


: ADE, ſuppoſe go Degrees, 


- Remove the Inſtrument upon C, and 
- Too thro” the fixed ſights towards A, and 
thro' the movable ones towards B; then 
compute this Angte CF G, ſappole 22 De- 
groes. 
. Draw a Line upon Paper 22 feet long, 
equal to the Line A C, as HI. 
$5. Wirth the Reporter upon the Point H 
draw an Angle equal to the Angle ADE, 
that is to ſay, of- 90 Degrees, 2s PKL: d9 
the fame thing at I, where make ancother 
Angle equal to the Angle CF G, ze. of 22 
Degrees, as I M N. 


4 00 A He / &f Cw 


6. Lengrthen 
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- 6. Lengthen the fides H K, 1M, and from 
the Point where thefe two lengthned Lines 
interſe& each other, as O, to the Point H, , 
meaſure the Diſtance, which ſhall be hn 
to the length AB. 
6 hah 6: 4.7 


Il. 7o are the Diſtance of two fea”. | 

of one 1 znacceſible. 58 if 

/ Coos * | - bon + hs Jocondl 

Let the Khas from A to B be thar i'\ 

whic!z 15 required, and B inacceſſible, becauſe 1 
of a River v hich hinders all approaches. 

. From! A' draw a right Line 22' Feet 


org, as AC. 
. Sez your Inſtrument upon A, and look | 
nd the rwo fixed: fights upon the Point C, | 
and thro' the tw6d movable ones upon B : it 
then compute the Angle ADE ef 93 De- 's 
E 

| 

| 


grees. 
. Carry the Inſtrument to C, and look 


thro" the two fixed ſights upon the Point A, ry . 
and thro” the two others upon B, and then 1 
compute the Angle CF G of 33 Degrees. 1 
4. Draw upon Paper a Line equal co AC, i 
i, e, of 22 feer, as HI. i 
5. Upon H make an Angle equal to the bt 
Angle of the Figure ADE, z.e. of 93 De- ' | 
grees, as HKL : So alfo upon I make ano» } 
ther Angle equal to the Angle CF G, as P 
IMN. 


6. Lengthen L 


4 
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6. Lengthen the fides HK and I'M, and 
in the place where they interſe&, as at O, 
ler fall a Perpendicular upon H,: which will 
give you the' Diſtance A B. 


II. 7o find the Diſtance of two places which 
are both nacra ſabe: "y 

ey 4 1 Lhe a 
Let the Diſtance AB be to be meaſured. 

r. Take a fixt Point C, from which draw 
a right Line C D, which ſhall be 33 Foot 
long. 

ki Set the Inſtrument upon C, and look 
thro' the two fixed ſights upon the Point D, 
and thro' the two others upon the Point A : 
then compute the Angle CH K tor Inſtance 
of go Degrees. 

3. Leave the Inſtrument as it 1s, and re- 
move the movable ſights, till thro' them you 
may fee the Point B, and then compute that * 
Angle, tor Initance 36 Degrees, as CHI. 

;- Carry the ho— ro D, and fit it fo, 
as chat thro” the fixed ſights you may tee the 
Point C, and rhro' the two other movable 
Ones the Point B: then compute this Angle, 
which may be of roo Degrees, as DE G. 

5, Leave the Inſtrument as it is, and turn 
the movable {1ghtsrilt you may ſe the Point 
Arhro' them; then compute that Angle, of 


.30 __ as DEF. 


6, Afeer- 
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6. Afterwards draw a Line of 1:33 foot 
upon Paper, to repreſent the Line CD, as 
LM. 

2. With the  -- ſet two Angles at L, 
one of 99. degrees,, and the other. of 36 de- 
grees, fo that, the firſt LN Or may repreſent 
the Angle CH K, and the other LNP the 
Angle CHI. 

8. Leogthen the fides LO and LP. 

9. Add two Angles to the{ other Point N, 
one of 100 degrees, as MQ R, to repreſent 
the Angle, of the Figure DEG, and the 0- 
ther of 3o degrees, as MQS, to repreſent 
the Angle DEF. 

10. Lengthen the ſides MR, MS, and 
obſerve where theſe two Tengthened Lines 
rouch the two firſt, as at T V. For this di- 
ſtance T V will give you the Ciſtance AB, 
which was required. , o 
( i ap Jha EY ' 


IV. To meaſure the breadth of a River with 


a Staff. { beolth,r' DN book 5 Of, O Fs 
r. Fix a Staff perpendicularly upon. the. 


bank of a River, as A. 
2. Cleave it at the end, and faſten a crolſh, 


ſtaft into the cleft, as B C. | 
Stand behind the ſmall croſs-ſtafi 

hf uſe it as you would the fights 

ſtrolabe, z, e, move it downwar 


4 rot © 


& 
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BC you can fee the other fide of the River 
at PA. 
4. Afterwards letting the ſmall Staff ſtand 
WP is, turn the large one perpendicularly, 
till fom B C you can fee the whole length 
of the Bank : Theo ſtand behind B, and ob- 
ferve rhe laſt place where from 'C you can 
ſee the Bank on the other ſide, as at E. 
5. Meaſure the diſtance E A, it will give 
you the breadth} of the River AD. - 
focl{ Jha JO CFU 
V. To deſeribe a Figure taken from the Field 
upon Paper. * ls 9 7 


Let the Figure to be deſcribed be ABCDE. 

r. Set the Staff to which the Aſtrolabe 
is fixed, upon the Point E, and look upon 
the Point D thro” che fixed- ſights, and thro? 
the two movable ones upon the Point A. 
Then compute this ſingle Angle E A D, 60 
degrees for Inſtance. 

2. Meaſure the Line AE of 23 feet. 

3: Meaſure another Line ED of 24 feet. 
. Set the Inſtrument upon D, and look 
wards C with the fixed fights , and with 
e movable ones towards E : Then com pate 
Angle, of 70 degrees for Inſtance, as 


t the ſide DC be of 25 feet. 
--.. A... $6. Seek 


6. Seek the Angle Cdb after the afore- 
ſaid mianner, and let it have 50 degrees. 
7. Meaſure-the Line CB, for Inſtance, of 


1 3 feet. 
8. The ſide BA will be found of it ſelf. 


Whea this is done in the Field, then 


" 1. Draw a Line upon Paper 23 foot long, 
to repreſent the Figure AE, as KF. 

2. With a Reporter make at the Point F 
an Angle equal to the Angle of the Figure 
E da, z.e. of 60 degrees, as F k g. 

3. Lengthen the ſide of this Angle Fg, 
and add its lengrh to it, z. e. 24 feer, as F G. 

4. Upon G make an Angle equal to that 
of the Figure Dec, 7.e. of 70 degrees,as Gt h, 

5. Lengthen theſide G h, and add the fide 
DC, Z. e. of 28 feet, as GH. | 

6. Upon the Point H ſet another Angle 
cqual to that of the Figure Cdb, of 50 de- 
grees, as H g1. 

7. Lengthen the fide H i, and add 1; feet 
to it, as HI, which may reprefent the ſide 
CB. 

8. Joyn IK together by a right Line, 
which will give the laſt ſide of che Figure 
B A, and which at the ſame time will entire» 


ly repreſent the given Figure upon Paper. 


} Po p_ | "aA To 
; ny HeEfaGom VI. . 
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VI. To deſcribe upon Paper a Figure taken from 
the Field, which us inacceſſible. 

Let the Figure ABC be to be Celcribed 
vpun Paper from the Point D. 

1. From D draw a right Line D E 32 foot 
long. | 
2. Set the Inſtryment upon D, and look 
thro' the fixed ſights towards E, and thro' 
the two moveable ones towards A: Then 
compute the Angle Df g, of 105 degrees. 

3. Leave the Inſtrument as it 15,. and re- 
move the moveable ſights till you can ſee 
the Point B, and compute the Angle Þ gh 
0i 9o degrees. | 

4. Leave the Inſtrument ſtill as it is ; look 
taro* the moveable ſights towards the Point 
C, and compute the Angle Dg 1 of 60 de- 

grees. 
5. Set. the Inſtrument upon E, and Jook 
thro' the fixed ſights rowards the Point D, 
and thro' the moveable ones towards A, and 
compute the Angle E k 1, tor Inſtance of 50 
degrees. 

6. Leave the Inſtrument as it 1s, and look 
thro' the moveable fights towards B, and 
compute this Angle Ek m of 79 degrees. 

7. Look thro' the ſame ſights towards the 
Point C, and then compute the Angle E k n, 
'or Inſtance of 9o degrees. This 
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This being done 1n the Field, then 


t. Draw a Line of 32 feet upon Paper, 
as OP, equal to the Line D E. 

2. Take an Angle of 105 degrees at Q, 
as Oqr, which may repreſent the Angle 
- the Figure Df g, and lengthen the fide 

q. 
3: Leave the Reporter as it 1s, and com- 
pute another Angle of go degrees, as Or s, 


to repreſent the Angle Dgh, and lengthen 


the ſide Os. 

4. Seek the laſt Angle of 60 degrees 
Orr, which may repreſent the Angle of 
the Figure Dg i, and lengthen the fide Ot. 

5. Set the Reporter upon the Point P, 
and compute an Angle of 50 degrees, to 
repreſent the Angle Ekl, as Pa b; lengthen 
the ſide Pb till it meets with the fide O q 
in C: for this pornt of Interſetion will mark 
the Point A. 

6. Leave the Reporter as it is, and com- 
pute another Angle of 70 degrees, which 
may repreſent the Angle E k m, as Pad; 
lengthen the-fide Pd ill it cuts the length- 
ned Line Os in E, which Point will mark 


the Point B in the Figure. 


E 2 7. Come 
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7. Compute another Angle of go degrees 
equal to the Angle Ekn as Pat ;lengthen the 
ſide Pt till it meets with che lengthned Line 
O t in G, which anfwers to the point C in 
the Field-figure. | 

8. foyn CE, EG, andGC together, and 

you ſhall have your Figure AB C repreſent- 
ed upon Paper. 


CHAP. Ill, #ck#:+ 
Of meaſuring of Plains. ' MES 


Eafuring of Plains is a Science which 
teacheth ns to meaſure-all ſorts of Sur- 
faces of Things, which Geometricians call 
Area's. 


PROBLEMS. 


I. To meaſure the Area of a right-angled 
Triangle ABC. | 


1. Meaſure the Line AB, 12 foot long 
for the Baſle. Ads as 

2. Meaſure the Perpendicular BC, of 8 
foot. dome Bggefrig 3 Lon 

3. Multiply the half of the Baſe upon the 
whole perpendicular, or the half of the per- 
pendicular upon the whole Baſe, and the Sum, 


(48 


(48 foot) will be the Area of the Triangle 
which was delired. > ; 


Al -# Me} if 2p 
s 


Il. 7o weaſare the Area of an Oblique-angled 
Triangle DEF. ook Ho facond 


I. Let fall a perpendicular from F to its 

oppolite-ſide DE, which may divide the Tri- 
apgle into z right-angled Triangles, D GF, 
and F GE. 
- 2. Meaſure theſe two Triangles by the 
foregoing Problem ; z. e. multiply the whole 
Baſe DG and GE, by the halt of the Perpen- 
dicular F G, or the whole Perpendicular by 
the half of the Baſe DG and G E. 

Thus for inſtance : Let the Baſe DG be 
12 foot, and the Perpeneicular F G 10 : 
Take the half of the Perpendicular, z.e. 5 feet, 
and multiply it by the Baſe of 12 feet, and 
the ſum will be 60 feet, which gives the A- 
rea of the Triangle DE G. 

3. Let the Bale G E of the Triangle F G E 
be ſix feet, and the Perpendicular F G ſtands 
as it did, z.e. to feet. /uMultiply 5 by 6,- or 
or 3 by 10 ; the ſum will be 3o teer, which 
will give the Area of the Triangle. Then add 
30 to 60, the ſum 9o will be the number of 
teet in'the whole Area of the given Triangle 


4 New Treatiſe of Geometry. 'y 53. ©" 


-— 
- : 
* 0 
A 
- 
4 
b. 

D E ot 

- . " 
: 4 Y + 
[2 

A 
- _ >"; 
, ; , 
No l *& 
. x * 
OY 3A mY 

#35 4 

* 
= of . , N 
- Si 
= y - 4, £6 8 F, % 
y * 3 a 1. ES : J 
- x4 . l > wn . . 8 CY >&+ *4xC - « 
® 5 FE vp _ G ' © 


SCOTT OT TY TIT 
FL. CET 7 * = wh - 


54 A New Treatifa of Geomerry 

= : 6E1-ojp. Ho > 
Go lhe Sci BMARKS. 
Se. x. If one of the Lines tobe multiplied 


has only fathoms, and the other tathoms.and 
feet ; when bps multiply, inſtead of a fa- 


thom- take 6: For inſtance: if you are to 
multiply 7 fachoms by 8 fathoms and 4 feet, 
inſtead of the firſt ſum (ſeven fathoms ) you 
muſt put 6 fachoms and 6 feet, becauſe theſs 
6 teet make but one tathom : For fince there 
are no feet exprefled,. you cannot any other- 
wiſe multiply the feet of the ſecond (ſum : 
So the number will be 48 fathoms, and 24 
teet : for 6 into 8 gives 48: and 6 into 4 
piVes24.  - 

Sef.2.1f one of theſe lines has only fathoms, 
and the other has fathoms, inches, and feet ; 
for inſtance, if you are to multiply 6 fathoms 
by 8 fathoms, 4 feet, and 6 inches, thus 1s the 
Method you are to take : 

r.” Bring theſe 8 fathoms, 4 feet, and 6 
inches, into one Line. 

2, Inſtead of 6 fathoms, take 5 fathoms 
and 6 feet ; and put thefirſt cypher 5 under 
8, becauſe they both mark fathoms : take 
one out of the ſecond cypher 6, fo as that 
there may be but 5 feet to put under the 
feet of the firſt ſum : divide the foot which 
you ſubſtracted into 12 inches, for 12 inches 
are 


— 
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are equal to a foot: then fer the inohis un- 
der the 6 inches of the firſt ſum. 
Sef. 3. Reduce the feet into fathomis, di- 


viding by 6 ; divide alſo: the inches by x2, 
and it will give you the feet : for inſtance, 
72 inches gives 6 feet, and 20 feet give'3 fa- 


[ nd if 
"" # 77 ya (Ola W/7/Y S 


- HI. 6s o meaſure the Area of an te 
right-augled Square A B C D. 


Multiply one ſide by, the other : AB for 
inſtance + $3 feet, by BC of 12 feet: be- 
cauſe the ſides are equal : the produtt 144 
feet will give you the Area which is ſought 


for. ap. Ihr: > 


IV. To meaſure the Area of a TEE 


ABCD. took Hh Joc 0 Hl 


Multiply the ſhorteſt ſide B C of ſix oor, 
by the longeſt fide A B of 12 foot : 
product. 72 foot, will give you rhe Ares w” 
the Parallelogram which was required. 


V. To find the Area of a Rhomb, ABCD: 


+1, Let fall a Perpendicular from A to the 
Line D C, as AE: 


E 4 2, Let 


2. Let fall mates Pwagamibink from B, 
equal to AE, asBF; and joyn CF together. 
So that inſtead of a Rhomb you have a ' Pa- 
rallelogram ABEF : then work by the fore- 

going Problem. - See; Prob. 28. Book. r. 


Apo od CP Me'3 


VI. To fnd the Area of a Rhemboid ABCD. 


x. Let fall a Perpendicular from A to the 
oppoſite Line DC, as AF. 

2. Ler-fall another from B, equal to AF, 
as BE. 

3. Joyn CE together, a inſtead of the 
Rhomboid ABCD you have a Parallelo- 
gram ABEF : You will find its Area by the 
tourth Problem of this Chapter, 


hoo {Ho F+ YC-Or/ 
VII. Zo find the Area of an unequilateral 


uadrangle. ” 4p : a” Y 


Let the given Quadrangle be AB CD. 

I, Divide this Quadrangle into two Tri- 
angles A BD,. and CDB. 

2. Divide each” of theſe Triangles into 
two right-angled ones,as ABF, BCE, ADF, 
DEC. 

3. When you have theſe 4 right-angled 
Triangles, ſearch their Area' \, by the two 
firſt Problems of this Chapter : then Joyn 

the 


4 New Tremvife 
the Sum of all theſs 
it will give the Area which is —_ 


4 
*. 
bt 
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Triangles ns jet 
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VIIT. 7o find the Area of any wgalar Polygon, 


Let the regular k on demanded be 
ABCDE.- Ns CY 

1. Meaſure one fide of the Polygon 
AB, for inſtance, 6 fathoms : multip this 
number by. the oumber of the ſides of the 
Polygon, as hereby 5, | becauſe this Poly 
has but 5 ſides : the produ&' of this mulkti- 
plication will give you the length of all the 
ſides. 

2. Let fall a Perpendicular from any ſide 
to F' the Center 3Stha Polygon, as FG : 
then meaſure this Line, 5 tathoms for in- 
ſtance. . 

3. Multiply the ſum of all the ſides, by 
the half. of the' Perpendicular : the product 
will give the Arps which is required. 

hs JOE eh 
IX. To find the abiha of F any irregular Poly- 

gon ABCDE. (1 2: * 

1. Divide the whole Figure into right al- 
gled Triangles ; as this irregular Pentagon 
ABCDE into ABG, B C G; ADH, 
CDH,AEF, and DEF. 

2. When 
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"2. When 


have angled Tris 
angles, wor _—_ _——_ Problem _ this 
Chapter ; the fn "of all the Triangles re- 


duced to one, hey the Arca Oe is fought 


for. 
& haf* 5 
X. 7o find the Area of a Circle. 


Reduce this Circle to a right angled Tri- 
angle,.by. Prob. 21. Book 1. Chap. 2. and 
then feek the Area by the Rules of the firſt 
Problem of this Chapter. PB > 

hook Hho Joc or) ( Wo 

XI. To find the Area of an Oval Figure. 


t. Divide the propoſed Figure into four 
equal parts, gs A 'B CD, {fo as that the line 
AB may maj one Diameter, and CD ano- 
ther. 

. 2. Seek for a mean proportional between 
theſe two Diameters, which you may thus 
find : 

Set the Diameter A B upon a long line, 
and upon the ſame line from the point B, 
ſet the other Diameter C D, as BC ; then 
rake the half of the diſtance between A and 
C, and carry it onto B, as E B; this ſhall 
be a mean proportional ; then divide' E B 
into two equal parts, as E F, F B; thendraw 
a 
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a Cixclo from:the poine F thre? ahw pine 
B, which em ty ce 


Fi 
RL ent ——_— 
ot jne [| 
lar: Bon By -oge int of che Dia- 
nſter, which ſhall have thrice the lengrty of 
the Diameter E B, and a ſeventh part over, 
as\BG. 

4. JoyaF the Center of the. Circe.to. the 


nol G by a right line, which will give a 
right angſed\ Triangle equal to 'the Song 


ry its Area ws. be y nut by the Rules 
of the firſt Problem of this Chapexr. 

(Ebis Triangle which he {ays'is 
the Area of the Circle i y not expreſſed in 


Scheme.) 6 hep x, 


XII 7o: meaſure the Surface of any Equilate- 
ral Pyramid. fark H5 -- C50 


1. Let A BC Dibe an equilateraÞ Square, 
which ſhall be the Baie of the Pyramid: gi- 


Ven, 


ha 


r, Find'the Area of this Baſe:by Prob. Js - 


of this Chapter, of 48 taot. 
2. Multiply oneiof its fides; as A B, by 


the height of the; Pyramid EF; that is 12/by | 


28, whoſe produdt will be: 336 feer. 
3+ 
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' Þ as 336 by 4, the number of the 
ſides of this Pyramid, and the| product ml 
be 1 54 feet. 

:; To-this ſum add' the'Area of the Baſe, 
48 Tots and you will haye:the- total ſum of. 
ther Area of ; the Pyramid "Fong E774 


fi | 
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XII. 7o find the Convex Surface of a right 
lined prob * oh He Jogert 


[13Ts Set the height of the Cylinder B D 
upon a long line. - 

2. Set upon-the ſame line, beginoing at 
the point D, the Diameter of the Baſe of the 
: Cylinder' marked C D, b:D/E: 214 2 

3. Divide the line E B into two. ial 
parts, BF, E F. 

4. With the: diſtance FD. draw-a«Circle, 
which ſhall contain the Convex Surface of 
the given Cylinder : this you may find by 
Prob.21 Chap. 2. of the; firit Book, which 
teaches you to; make a ;right angled "Tri 
angle equal to a given Circle ; when you 
* havetliis- Triangle, find 1 ts Area by Prop. 1. 
of this Chapter. 

1.5,” When you have the Area of this right 

Triangle,' which repreſents the Con- 
vex Surface of the Cylinder, then find the 
Area ' at. the two Baſes of the Cylinder by 
Prob. 


{ WS «x >Þ ” | b - -» 8 


Prob. #; /'of Preſet | Add tho/falh 
the tiv6' Baſes to the Area'of \that' Tri 
which gives you the Convex Surface « = | 
Cylinder,. without counting/\the: Bales, \and | 
you will have the general ſum-of the whole 
Surface of the Cylinder, with both its Baſes. 
See Archimedes de > & C —— lib.x. 


_ XIII, -. 1 (8: 
XIV. To find the C Onvex Was w a regu- 
lar Cone, JE AP k HH "#4 Sond i 4 


Let the | ns Cone be A B D, andi Its dia- *f3 
meter AD. ; 

1. Set the height of the Cone D B upon 
Ah line. 

2. Set its ſemi-diameter C, D upon the 
ſame line, as D E. 

3 Divide EB into two equal parts, E F, 
F B. | 

4. Take the diſtance F D, and make a | x 
circle, aslarge: as. the, Cone without the N 
Bales - 

5. Reduce hs circle to a right angled 
Triangle by Prob. 21, Chap. 2.,/ of the firſt 
Book, and find its Ares by Prob. ' Hes of this 
Chapter. Yr 

6. By the two Crmmuncned Probes 
ſcek:the-area of the baſe of, your 
2dd-this 'fur'to, the-former ; the tum owl 
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XV. To meaſure he Cowvex $ * "ob 


| prion ay o W/cþ Jorcn, 


; 1. Meabure the. diameter A B, of nine 
ECct. 

2. Find the circumference of the circle, 
whereof that is the diameter, which rs always 
thrice as long, and a third part over. 

3-. Multiply the diameter by the circum- 
ference ; the product wull give you the r re- 
quired Do of the given ——_ a1, 


"> 
XVI. Zo "had the Area of any Trapettns, 
as AB hrs Hur Hh bY 
You muſt work. by the Rukes of Problem 
7. of this Chapter. OR - pr: AL) 
FOE. 2 26 fires 
XVII. 7o frid the Area of the Baſe of a round 


Ti ower, where you can only come at one part. 


E. Meaſure the line'A B, of fourteen f& 
thoins,and from its middle point draw a'pe 
pendicular to the nn as DC, of four | ſw 

COTNIND 
DS -"Muttiply the diſtance A D> by thelrod 
cinder DB; i." 5 by 4 then divide by 
4 


ed. £ 
” =» oh © C , - « 
a 4 < 7799 #4 : 
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4 the number of the 


3- Add to this the length. of the perpendi- 
cular, z.e. tout fathoms, and it will give you 
_—_ of the diameter, to compleat the 

e. | 

4. When you have found the bale, ſeek 
for a right angled Triangle, equal to it, by 
Prob.z.1, Chap.2. Book x4; atterwards you 
may find the area of that Triangle by Prob. 
x. of thzs Chapter. 
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CHAP IV. 
Of Meaſuring of Solids. 


A Eafuring of Solids is a Science which 
ſhews how one is to find the Solidi: 

ty of Bodies : Solidity is Magnitude with 
Breadth, Length, and Thicknels. 


PROBLEMS. 
I. To find the Solidity of a Parallelepiped. 


1, Meaſure the height, length and breadth 

of the Parallelepiped. was a 
2. Multiply the breadth A D, of two 
feer, by the length A B, of four feet, . and 
the 
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te - fark will gi you the area of the'Baſe. 

"4 Cn tumber of this Area by 

the Parallelepiped, which here 

rolo-g be eight feet; and the produdt fron! 
thence will . 1 you the Solidity required, 


rs" age Ma Goo ke Fat} 
5d a $ Solidity of a Prifa. 


I. Find the Area of the Baſe ABC, by 
Prob. 2. Chap. 3. Book 2. of ſix feet. 

2. Meaſure the height CF, here of nine 
feet. 

3. Multiply the Baſe by its height, 2. e. 
6 by 9, and. the product 54 wil ai? the 


ne TY 4 
Y; < fack ths 
U) {ll £ 0 "of the Solidity of a Cylinder. 


1: Find the Axea of the Bale by Prob. 2 1. 
Book i." Chap. 2. and by Prob... Chap. 3 | 

Book 2. for inſtauce five feet, 

2. Find the height of; the Cylinder A B, 
here of nine feet. 

3. Multiply the Area upon the height, 
ze. 5 by 9, and the ſum 45 will givethe So- 
lidity required, 


mp =. op 
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IV. To fd 0 find the Solid i n " Prrdds « aid 


hook tho > foGgr- / 


Cones. 4 Jar Ho 1 


r. Meſure their height F E and AB, for 
inſtarice, of twelve feet. 


2 Pina the Area bf 'their Baſes ; that of 


the givea Pyramid by Prob. 6. Chap. 
Book z. of ſixteen feet ; and'that of the 
Cone by:Prob.'10. Chap. 3. —— of .fit- 
teen feer. 

3. Multiply the wry height by the third 
part-of the Baſe; 7. e. twelve feet: by five” 


teet four inches; or the whole Bafe Þy - the” 


third!part of the height,” 3. e.' ſixteen feet by 
four teet ; the ſity fixty four will give the 


Solidity.of the Pyramid and the Cone; for - 


tljis is equal to the given Pyramid : and be- 
cauſe we are to find its Solidity, that alſo 
will be equal to rhe was” a the ſatne Py- 


ramid. (hap Hh 4 


. To find the Solidity of a Globe. 


I. Multi ply the Semi-diameter A B- by 
the Surface "of the Globe, which you ſhalt 
find by Problem I5. of rhe foregoing Chil« | 


" 2, Divide this furn by FJ and the- Quo 


cer. 


CE a OF) 


wm id 1 


” _rient -wilL.give-you he required Solidity : 
* fax. inllancq ct the; Semi-drametey by. 5 
I feet, and the Convex Surface 9856. leet ; 
| multiply this by 28, and the product will 
. be 125968; divide,that by, 3, and: your 
Quotient 91989; will give you the ,nuM- 
ber of feet: which: make up the Solidity- of 


this Glob egy yi 
e741 7 Hs A- FeckK/ wo "C 0# 
-VI. Fo find the Solidity of a Tetraitdrum. 


- Since a Tetratdrum is nothing elſe but a 
trigngular equilateral Pyramid, 1ts Solidity 
muſt þe ſought by Prob..4. of this Chapter ; 
L +. e:; by multiplying the Baſe by: a :third 
: part of [the height, of the height-by a third 
3 part of the Baſe ; the produ@ will ſhew the 
5 Solidity which is requured. 


VII. 7o find the Solidity. of an Oflatdrum. 


Since an Octatdrum is made up of two 
Pyramids wiuch have one comman-Baſe, z e. 
- an equilateral right angled Square. 
r..Find-the Solidity of @ne-of theſe Pyra- 
mids by Prob. 4- of this Chapter , for in- 
lance: of (ixteen. feet. don3-4d | 
2. Multiply theſe 16 feet by 2,-the pro» 
duawill giethe required Solidiry egs. ot. 
; To 


| 


| 


tac # 

q Py 
> od 4 
: 


"1 "_ 
bag - S 


od the 12 ie fs "i Dodecahdrem. 


1 Tfione- draws from! the Center'ob@ Dade- 
eatdrum 4 right line'ts every | 
one may from twelve equal ail Pyramids, eves 
ry one whereof will have a regnlar Penta- 
gon for its Balc ; ; npon which account * 

2.:Findthe'$olid y.of one gf thele rwelve 
Pyramids, by the Nh 4th Problem, and {et 
it be for inſtance of twelve teet. 

2; Multiply theſe rwelve feet by. the 
the mamber of the Pyramids, 5. 6. Wk 


a; OY; Goh pn 


IX: 7s out Phe Solidity of aw hoſed 
big 79 | 


\This nbeing: formed of. twenty equal Te- 
traedra, if one draws right Lines trom.its 
Center to every angular Point, one muſt, 

1x] Find the. o ode of theſe Te- » 
tracdra by the ſame fourth Problem, for i i= 
ſtance of 8 Feet. 

2. Multiply 8 by 20, the ctumber of thi 


ti ard n Fad the product 160 will ſhew 
i rater of the Wh fee inthe given 


F 2 * %. I. 


VIII. 4 oh 


JS 4 Ab wh FP SVEeF. © "} 
_ "_ Ws "3 _ w_ Pe " 
wy ”. © 


w pile eniine? Aer hagaiotes Ae 2 ot in Are an 24 


IN, _ ant: 5 £5 wr 


| {te ot Thea I ke 4 8 {4 
\XVYogd the, pF of a: Cube. .' 


-— BY thethird:and- fourth Problems: ofithe 
foregoing Chapter, multiply;the-Arca-at;the 


| Baſe by the length, and; the hare -—_ 


the — 
Xt. To fmal the Sol ” of a old ahem, ind 
©" Rhomboid.' * 1 [4 e's 


\\Find the Arez'of the Bal of & CE by 
Prob. 5. of the foregoing Chapter,” and the 


Area'of the Baſe of: the Rhomboid by Prob: 
6. of the ſame : when they are found, mul- 


.tiply them by their reſpetive lengths, as 


was direQcd,io.the, toregeing, Prablem, and 


the produ& gives rhe PLLA required. ,, 
wp Fact Hes F< 


XII. Tod the 0 of a Wab, Rampart, 
(Curtain, we. ”& 


-This isdone by Problent: a:of of thi Chap 
rer, (1 . (3TION O1TE {3 6 


A 4 [ . 
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\” CHAP. MM. I WS. 
.Of Meaſuring Concave Bodies. . 


* 


IN Concave Bodies is a Science 
2 which teaches us to find their capaci- 
ty that ſo we may. know how much they 
contain: Cylindro-metrical Bodies haye need 
-of a ON EI REIS: and Cybo-me- 
trical Bodies have need of a Cubo-metrical 
Scale : So that theſe two Scales are made 
uſe of in the meaſuring of Concave Bodies. 


PROBLEMS. | 
I. To find the Capacity of a Concave Paralleles 
piped. 


By which I underſtand all ſquare Bodies ; 
as Chambers, 'Granaries, Cellars, Towers, 
Pits, Sc. So that if one would know how 
much they contain, he muſt, . - 

1. With his Cubo-metrical Scale meaſure, 
the height, length, and depth. 

2. Multiply the length. by the breadth, 
and their product by the height. 

' 3- Examine how many meaſures the whole 
F- 3 {um 
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um akesp po $i e ,and othe requi- 


rd Coppcny gre, ron 


Fa I. Zo find the Capatity of a Ditch. 


T. Meaſure its breadth at the top, AF, 
15 Fathoms and 1 foot, 

2. Meaſure ts breadth at the bottom CD 
xx fathoms «5 feet. 

3. Meiſure its depth CG, 9 fathorns, 

+ Meafure its length, 496 fathoms. 

. Add the 2 breadths together, andmul- 
tiply the half of the ſum by the length of the 
Ditch ; there will be 64 38-fathoms. 

6. Multiply theſe 64 8 fathoms by the 
depth 9 fathoms, and ths 7 product will be 
57942 fathoms, or 347652 feet, which gives 
the IP requir d 


IIT. To find the Capacity of Columns, Tor owers, 
. and other Priſms. 


- x. With a Cubo-metrical Scale meafure 
the height of the Priſm. | 
2. Find the Area of the Bale. 
3. Multiply that number by the height, 
gnd you will find the Capacity. 


Iv. To 


IV. To fined the Capacity of any regular Py-" 


rYamia. 


x. Meaſtre the Arcs of the Bale with a 
Cubo-metrical Scale. 
s, Meaſure the height likewiſe, the fame. 


wey-- 
3- Multiply the” height upon the Arca of 
the Baſe. 
. Divide the Product by 5y ad the 
Quotient will give you the Capaoay, i. \ 


V. To find the Capacity of a Cone, : 


r. Meaſute the Arez of the Baſt with a 
Cubo-metrick, or Cylind trick Scale. 
2. Multiply this argbtr by the third of 
the height. 
Divide the Produdt by 3, al hs 


Quoriene will give you its Capacity. 
VI. To find the C apacity of a C inde, 


1. With#C) lindro-metrical Scale fiad the 
Are of its . 
2. Multiply that by the height of the 
- wer 4 ad the Quotient gives its Capaci- . 
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VIE: Zo: find the Capacity of a Cylinder arab 


Baſes dre unequal. 


I; Find the,Area.obcach Baſe by the Cy- 
lindro-metrick Scale. _ ) 
..2. Add the ſums rogerher, and multiply 
its height by the half of that ſum ; the Quo- 


tient. will give. its, Capacity, 


VIII. 'Zo. find the C A. of a Barret _ 
Heads'are equal. 


We muſt take notice that the Rod by 
which' a Veſſel is to be gauged, is marked 
with, difterent. meaſures ; and ſo one ſide of 
- the Gauging:Rad is for-the length of a. Bar-) 

rel, and the other for the depth ; Inzanſwer 
therefore to the Queſtion propos, | 
. I. Meaſure the Area of the bottom AB. 

2. Meaſure the thickneſs with the-Gaug- 

ing-Rod, and by that take the Surtace of the 
Belly of the Barrel. - _ 

bl Add theſe two ſums together, and mul- 
tiply the half by .the length- of the Vel- 
ſc k ſo the Product gives you its Capaci- 


ty. 
IX. To 
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IX. To brhe- Capacity of a Barrel | whoſe 


Heads are unequal, - 
+ q AH 


Head A, 


1. Meaſure the Diametez 
caſure its 


r of 
and by this knowtr Diameter, 
Surface. 
%. Meaſare the dither Diameter E F,” and 
be find the Area of that Head.” + * 
- Add-theſc:two ſums togerher. | | 
4+ Find the depth of the:Barrel C D;: by 
wick you find the:Surtace of its Circumfe-. 
rence; 'by Prob. 22: Chap.z. Book 1. and by 
Prob. 10.: Chap. 3. Book 2. | 
5. Addithe fum of this Surface to the ſum 
of the two Heads; then multiply the-halfiof 
all theſe added' together, by the; lengthi-of 
the Barrel : this-will-"give you the: _— 


city. 


C H A P. "yp" 
Of” Tranſmuation.. 


__ - 4 &1 Go wich tea. 
ches'ns/ro encreafe oridininifh any 
__ mes .or to (give thery another 
: to takemnotice; that what 


Figures, may alſo be under- 
et Bali ies Cae-wokd give them 
another ſhape which they had' not before - 
But ſmce W IS this mafter 

ET . from Prob. 1x, tothe 
end gray / we ſhall at preſent 
of the apes Sc. of ' Bo- 


PROBLEMS. 


 - 1. To turna Cylinder into a Parallelepiped of 
Ee the fame height. 


Ede T- Inſtead of the Baſe of the Cylinder C 
2B A,make a Square A B CD, by Prob. 23. 
Ih Chap. r. Bcok r. 

2. Raiſe upon ABCD four Perpendicu- 
lars of the height of A B, winch may a 
Eft 


FF + TRL 
, : Fi TY COTE”; "& Ys +64 : y RW", T7 -4%4 «% 
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* 2 : 
Ty tA 


ſent the bright of the Cylinter, « wEl Pork 


G H.* y.3 t © Haney 1 AT" 
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3. Joyn EF, EH, F G, and GH 
cher by big lines;' and you have the 


ana pox. 5nd 


I. To turn a Cone into 2 Paddy s on PE = 
height. Pg Fi 


: 
KA 4H 


or what other Polygon you pleaſe, fo 
the Baſe of the Cone C BD, and let. it be 
the Baſe of = Pyramid, # ABGD. | 

2: Raiſe from the middle of the Baſe F 2 
Perpendicular, of the height of the" "Cone 
B A, as F E; then draw from A BC D lines 
ro the point, en# Ye Dy reiri_d WTINGR * 


"\'x\ Make 4 Fri 


[II. Zo turn a Parallelepiped into a C plinder 


Make a Circle equal to the Baſe of the Pa- 
ralkclepiped, and raiſe this Circle to' be as 
high the de 0h abode yly 


1v. T7, 0 _ a « Pyramid into a «Cone ; 


I. Make a Cirale equal to the Baſe of the 
Pyramid. 

2. Raiſe upon its Center a Perpendicular 
wg rod hina mid, as B A. 

Draw the extremities of the Diameter 

C D together till they meet at the top of 
the "= ih A, and the Carer will be 
TOY: 


, —__— : P 


v. To turn a "rs or a C Mlinder into a Py- 
ramid or a Cone " the yu ys or the 
OE ; | 1 £251 


I. Enlarge the Baſe - the Cylinder Xa 
times as much as it is, by Prob. 1. Chap. 2. 
Book r. | 
i the Upon its Center raiſe a Perpendicular 
as high jp the Cylinger, al w draw the ex- 
Keg: f the Diameter together to the 

5." age nd the Pyramid 
will be made: In like' manner you may turn 
a Cylinder or a Priſm into a Cone: On the 
contrary, when you would make a Priſm 
or- a Cylinder equal to a Pyramid or a 
Cone, you muſt make the Baſe of the Py- 
ramid or of the Cone three times lels, oe 
then 


then upon "this Baſe erect a Cone or 1 
mid of: pet heighe of the Priſm'or Cyli 
given, 


AIM 


V [ 7, 0 Kato? a Cale x ina ta'a \« Parap ja 


x. If the -Baſe of the Parallelepiped be 
ſquare,” find" a 'nieah'proportiotiall between 
its height and one fide of the Baſe ; this 
mean proportional will be. the true mez- | 
{urg,of the Cubexrequired :. wn ©) ft] 

2. If the Baſe be only a Parallel 
wins it into a Square by Prob. 25.'Chap: 2. 
Book x. then go on as at firſt; 'ang'your 
whos will be done. 


VIL. 7 o make a Cube equal to a C ne 
given. " 


1. Make a Parallelepiped equal to A Gy: 
linder given, by! Problem. 1, of this Clup- 
ter. © ! 

2 Afterwards make a Cube —_ T0 chat 
Parallelepiped, by the precede 
| and you have the Cube defred 


mn. | 
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je qual 1s 4 given om. 
arallelepiped equalto a gi-. 
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I. Make a Parallelep 


20m. Ges by, Pena. of this Chap- 


2- Afterwards make 2 Cube equal to that 
USED PRADAS: 


Ix. To IL 


- This Problem muft be wrought. like the 
la foregoing. | 


% To pw a Cone _ to a Globe 


2. Take one of the great Circles of your 
Globe, and make it four times bigger, by 


- Prob. xx. Book +.;Chap. 2. 


2/2; Raiſe a Cone: upon! this Baſe 25: hight 
as the Semi-diameter of the Globe A B. 
Gs ABD.» DK rn rs te 
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XI. 7o make a Cube equal to a given Globe, © 


1. Make « Cone <qual to a Globe, by the 
foregoing Problem. - «2 
2. Make a Parallelepiped equal to this _ 
Cone, by Prob. 5. of this Chapter. > 
y, make a Cube equal to this Pa- 
ealledop! by Prob. 6. of the ſame Cha- 
pter. 


Here we down > our Treatiſe of oo. 
try, bein waded, that the things which 
we have , will be enough for thoſe who 
would make any Progreſs in-Forti 
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CHAP.L : See. I. 
2 O09 ria "4 
: Of the Definition of Military Arvbirethine 17/4 


'E lect's, 26 thorn the Eneeny 

be able 'to arrack [ſuch a: 
{great _ of his Men 5: 
inall Nunberof rs. whic 


- - [T b 
ty Sen "oF" 


Book I. 


=, þ = 2.  F Treatiſe of Portifcation. 
4 £3 Was <o—e i Set 2: " FEEWOSF Loy RE: 3%” 


"Of the Original of Fortifeation.” 


(Eran it is, that Fortigation ws Originally very in- 
confiderable ; for in regard that Men had nothing to 


fear at thay = bur the Atfaulrs dud mie 
iokieers pity ha no othet Forwticatiors chan 
ed\ſtill..uſe 328 Years "rs 
at what time Alexander the Great found the Hircanians 
and Mardians fortified after. tharthanner, Q.Curtins, /. 6. c. 5. 
Afterwards they fortified themſclves with Walls, rhoſe 
Hedges being eafie to be cur down. Bur Ambition in- 
crealing, iff fegard thar they who-Toveted Dominion over 
others, ſpon found a way to leap.dyer;thele feebfeDefences, 
they added a Moar, and in making this-Moart rhe raiſed 
at the ſame time a Rampart, behind which the Befieged 
himſelf, - ro diſpierce the Enemy with their Arrows. 
| Enemy, not able to ſurmount theſe Obſtacles, r&- 
folved to venture ſdne Arrqws,/te paſs rhe Moar, and 
fodge himſelf at the Foot of the Wall, whence the Beſicged 
eeuld-not-chace him, notwithſtanding the great Number 
of Stones which they threw down tro annoy the Aſfailants, 
J becauſe the Enemies tovered themſelves with their Buck- 
| lers which they held over their Heads. © This obliged thoſe 
within to make Holes in the Walls, by ſhooting their Ar-Ff . 
. rows ar'the Enemy-10” hinder him from acracking them. | * 
For which way ſocver he came, the Arbaleſta annoyed him. 
Neverthelef the Foot of the Walls were withour _—_— | 
fo ttar'the Enemy: edging himſelf trend. -- 
Holes; they bethougin | 
with Holes on every 


_—_— the Wall. : True K's, that: the ; 
EE ra mhenatarahs Mead ate 
arithe wm h 

_ —_ and fo ;puſhr-againſt the Walls'ofizhoſe! ſquare Y | 
Towers, till they broageniins [to ruine;  Aftet cwhis 


they 
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the made Roundels, which were look'd as a ſtronger 
Far! of Forrification, rilf Powder beth To te known ir 
Europe. For we find in Hiſtory, that in the Year 19%: 
utider the Reign of M*nle/latls, the Sor &f Chatles the IV, 


a- certain: Franci/eaz Morik, whoſe Nathe* was Berthold 


Schwarts of Fribwg iti Briſzau, ſhewed the firſt uſe of 
Powder to the Venerram, thert ar Wat with the Getdeſss. 
After which they made Cannon to batrer Places, the furt- 
ous execution of which, ragvers&like a Clap of Thunder 
thoſe feeble Walls ; which obliged them that were arrack'd 
with theſe aſtoniſhing Engines, tw erect a good Rampart 
behind their Walls, and to make the: ſame Walls mucli 
thicker than before, _ on , 

This Manner of Fortification would have ſubliſted a Jong 
tithe, had it not had one defed ; which was, that thoſe 
Round Towers had one part in the form of a Triatigle, 
whicli could not be ſeen ” thoſe within ; and which the 
Eriemy covered to batter, on purpoſe thar he might lodge 
himſelf ſecure from the Shot of rhe Befieged, who.could” 
not ſee "him ih that patt. To 'cortedt rhis defadit, they 
filtd rhar defective pate with good Earth, ' which being en- 
vironed with a good Wall, form'd allo rwo Points which 
look'd roward the Field, as now the Faces of a Baſtivn,” 
and which covered that _ The Enemy ſceing th , be- 
gan to attack thoſe two Faces befbre any other thing : Ss 
that the Befieged found themſelves obliged ro add Flahks ro 
thoſe Faces, to plant Cannon upon them, and prevent the 
Enemy from doing ſo much Milchief. to the Faecs as bes. 
fore. And thus the Baſtions were invenred, as we ſee then 
at this Day built upon the Angle of the Gorge. 


Sect. 3. 
Of the Parts bf Fortification. 


'T Here are three Parts of it ; that is to fay, Ic/ hograp! 5; Xs 


Orthosrapty, and Scenopraphy. | 
Tehy, raphy is no other than what we calf rlic Plane, or 
Kepreſenation of the Lge IR of 2 — 
'S 4 


Sa 
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pa 
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of which th Parts are marked out either upon the Ground, 


* Fords hor ro rv RR 
TR Ct abdpes.. 5% 


"Ops ed the, Profil, . or the Repreſentation 

-ngth, the _— lan of a 0. 65-the 
> us 

Leng, te is the Perſpective of the Parts of a Fortreſs, 


4 
Of the Diviſion of Military ArchiteFure. 


F7Orrification is Regular or Irregular : 
Regular is that where all the Sides, and all the Angles 


that p<rnofy it, are Equal one 'to another. 

. Irregular is that where all the Sides and Angles are not 
all equal nor uniform''one to another.” And It is either 
Darable or Temporary. 

Durable, is that Which is built ro continue a long. rune. 

"Temporary, is that which is erected in caſe of necellity for 
a little. time : And under this Signification are contained 
all fort of Works erected for the ſeizing upon a Paſſage, or 
ſome Hill, or when they. make Circumyallations, an 

rervallations ; that is.to ſay, Redoubrs, Trenches an 
reries. 


CHAP.11 © 
Of the Parts of a Fortreſs, and ir Angles, 


T7 E Curtin, ſee Chap. 4. under C, \ 
The Flank, ſee.Chap. 4. under F, 
Toe Face, ſec Chap. 4. under F, 
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The Face,praleng'd, s. the þ of the Flanking Line, af- 
ter you have _— away the 

The Flank prolong'd, is the Frataging.of the Flank ro the 
Exteriour Sides. Fe 

The Domi-Gorge, Chap. 4. under D.... - 

The Capital Line, fee Chap. 4. under L. 

The Line of Defekch is inade High and Razing, See 
Chap. 4. under L. 

The Complement of the Ci fee Chap. 4. under C, 

The Diſtance of the I gon, ſee yr agg D. 

The Half Diſt ance of the" Po'y 4.. ufid 

The Interiour Side of the en 6 Oba Ohap. 4. RE 

The Exteriour Side of the Polygnis, fee Chap: 4 _ G 

The Small Diameter, ſee Chap. 4.atder P. | 

The Great Diameter, ſee Chap. 4.-under G. 

_ the Plan repreſenting all theſe Parrs. 


Of the Angler 


' 

of the Cour ov Aogl of th ,s ©. WW; 

this which: is made by Frick Tenet the "6 

Center: ro the rwo meaneſt R—_ 0 3 TT 

Nb efede Cooagtnie ke RL akich | 
ny 

? 

E 
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4s made bythe Arch, a 51m from"one 


the other. 5 St AAIRRE BY 
The Flank'd Angle, is the Ang le compee'd of onſo Vas, 


The Flankinig Avple, is the Angle coupegd of the'Cing 
of —_ ahd the Curtin. 
e of Complement of 'the Line of Ks ihe 

Angle ptr ed 


is made of the rwo Complements, whetethey 3 


- 
* << m3. Mp - 


inter-cut one another. ': 245671 | 
The Angle Forin-Flank , is the' Angle which'is composd 
of one Flank and one Demi-Gorge.- *' y 


The Anple-Forn-Face, is that which is compo” by ny 


Flank and one Face. 
The- Angle of the Moat, is that which is made before Al f 


Currin, where it curs it ſelf. 4 
The Re-entring Angle, is that which retires inward. oY 
& 3: © Sins 
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The Sahiant Angle, is that which advances toward the 


Field. 
; See the Plate A. 
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CHAP. III. 
Of. the, Terms of the Meaſuret. 
A Red, is the length of 12 Geomerrical Feet, and is made 


> uſcof in Germany and Holand. 
A Fadom, is the length of fix Geometrical Feet, of which 


they make uſe in France. 


- Peg Pace, 18 the diſtance af five Geometrical 
"The Simple Pace, is the diſtance of three Geometrical 


"The Cubit, is the.length of one Foot and a half. 
| he Groetrigal Fooeis the diſtance of 12T humbs breadrh. 
: 4 Thwnhls breadth, is the length of 12 Lines, - of which 
zhe one,is-a Barley-Carn's diſtance from the other. 
ArGerman Leagueiis the ſpace of 4000 Geometrical Paces. 
4 Italian League, is the ipace of 1009 Geemetrical Paces. 
Simple French League, is the ſpace of 1009 Geome- 


trigal Paces. 


H Common League,is the ſpace of 2000 Geomerrical Paces. 
A Furlong, is the ſpace of 125 Geometrical Paces, af 


which they make uſe in Greece. 


Is 


ot Laneat ot, vak is the Jiftance of 30 Furlongs, or 3750 
aces, made uſe of in Perſia. 
gore SSIS is the diſtance of 30 Fur- 
Jongs among the Epype 
The Coreponnd Sch, is D the diſtance of 60 Farloags in 


Ro 
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CHAP, 
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Of the Names cdl Hows mach ra hs well in Hreuek,” 
ing, as in the T_— e Placer, Alphabetically fer 
down 


A. 
Tug Inzs, 2re the large S;des which rerininite and bound, 0 


rhe Right and Left the Exzeriour-Works, as the Horn, 


and Crown-Work,. (fo. 
Wings of Armies, arc. the Regiments _ poſted upon the 
Right and Left Hand, when the Army is drawn up in Bar- 


tg EA is a ſmall Retrcnchment made of Gabions, 
to poſlefs the remainder of the Grand Atrack, 

Appreaches, arc all ſorts of Advantages, by the Afiſtance 
of which we advance CY a Place beſicged.. © - 
. Arricre-Gard, is that part, of the Army js marches 
after the Main Batre], tro hynder and ſtop Deſerters. 
| fore is a, place appoigeed for the forming and preſer- 
vation « gory t ng Oo) is neceffary for Defence and 2 wir, 


Af wilt, is an Atzack made upon a Forreehs, tg, win i 
by main tre. 0) 
Artack,, is an Effort made by the Rehegers,. ro approach 
the Walls, of a Fortrets, 
Falſe Attack,," is an Effort to the ſame end, but more re- 
miſs, to oblige the Beſicged ro divide their Forces, 
Y To Attack, in Flank, is to awack bath figcs of 3he Ba» 
ion. 


- $% 


B. 7 EY 
Bacule, is a Gate that is: made like « x Barfall. with-a 
.Counterpoile, before rhe Corps de Gards adyanced near 
the Gates, and which is ſupported by xwo/great Rakes 3 
a mpllice. | 
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£, 4 lutle F at the botrom of the Para- 
per, upon which the a get up to fire into the Moat, 
or upon the covert ways vs 

Barricadoes, are Trees cut with fix Faces, crofs'd with 
Batroobs as: long-as a' Halt-Pike; bound about wirk Iron az 
rhe feet, and fet up in Paſſages or Breaches-to keep back as 
well the Horſe as Foor. 

Barriers, are great Stakes planted 10 Foot one from 
another, abour four or five Foot high, with their Tran- 
ſoms or oyerthwarrt Rafrters, to ſtop thoſe that would enter 
with Violence ; and' where they oy every Body rhax 
ſhew themſelves, hence come ye ? 

Baſtion,, is a Heap of Earth uſually rais'd'' 'upon the Am 
gle of the Gorge, compos'd of rwo Flanks and two Faces. 

Flat Baſtion, 'is that which is raisd upon” the Curtin, 
mag it is too long to be defended by the Baſtions on each 

de 

Battalion, an ſeveral Foot-Soldiers rang'd in Bartalia : 
Ir is compos'd of rwo Marches of Muſfquereers, and a Cen- 
rer of Pikemen, 

Battery,” is a place raisd, whereon to plant the Great 
Guns, and play upon the Enemy. 

Berme.is a little ſpace of four or five Foor,left at the foor 
of the Rampart without, ro preyent the Earth from falling 
into the Moar. 

Blinds, are pieces of Wood ſet a-croſs upon the Tren- 
ches to ſuſtain the Bayins or Hurdles laden with Earth, 
which are to cover the "Trench: ” 

Red Bullets, are Bullers, made red hot ih a Forge, 'with 
which the Cannog are charg'd w ſer Fire upon ouſes or 
Magazines. 

Boyau, is a Moar border'd with a' Paraper, which js 
drawn from one Trench ro another for berrer Communt- 
cation. 

' Breach, is the Ruine which the Cannon or a Mine makes 
in a'Fortification'1ro rake ir by -Afſaulr. 

\Brifuare; #a Line from tour to five Fathom; which _ 
lowdtoxhe Curtih and Orilloy romake the mation” Tower, 
or to coyer the conceal d Flank, 


4b PE A = 4 Bomb- | 


blart of, 22908 039. ,omns} 5d 

| C. | Mo 4Y vr: 

A Bomb-Cheft, is a kind 'of a Woodden Qheſt wherein 

re pur from three to fix Bombs, whih:/is plaged under 
Ground, /to-blow ir up ima-the' Air, in-cale-at/e raken. 

Camp Fhing, 'is 2. tmalt Body of an:Ammyiwhich' _ 

the Field, wo prevent the Iacarfcns of the aompddagh 


the Councry, opts. 5 
befieged Place. 


Caponiere, "is 2 heltow: netic: tof Ae or 
Foot, border'd witk alimle” of -above cen 
high, to hold Planks laden with ; there are -litcle 
Embrafures' ſomerimes made in en, Which are called-Mur- 
dreſles.. '' This Lodgmenr: is wide engngh to contamn 20-0r 
30 Soldiers, and is uſually placed upon ra Extremjry af 
the Counterſcarp. 

Carcaſſe, is an Artif cial Fire, compos'd 7 from three to 

four Granadoes, with {veral of " Piftolets » 
and wrapt up in Tow, dipt ' in Oyly Subſtances, w 
pitch'd Cloath round abour it : All which1s put aa kind 
of Lanthorn, which has a thin Ptare -of Iron as cach 'end, 
held faft by two Branches: of Iron, which ate.<rs(s'd by 
Circles of "the fame Martrer ; and'in”-one of theſe/thin 
Plates there is a hole to fife rhe Carcaſs, which is-after- 
wards forced into rhe Air like a Bomb. 
: | Cartouche, is a' Roll wherein the Charge of the Cannon 
$ pat, which beſidesthe Powder confifts of ſeveral Chair 
Rings, ends of Piſtols, Bullers;'Heads, of Carr-Nails,” and 
and other Iron Materials : - And the: Cantow-conceal'd in 
the retired/Flanks is qſually arg Sa__ tacks — 
to make the more Havock. ' 

Caſcans, are certain Wells, ſome. more hollow than others, 
which are awmade inthe Rerrenchtnenr of 'rhe Plarfortty ncar 
the Wall, ro give Ajttoal Mine,” is I's 71 07 1 cont 

| Caſatnatte, 1s a certain Vaulke made n''z part-of the. 
Flank which is next the Currin; all bf "Maſons Work;/ir 
is made to fire upon rhe! Enemy, and gab tac; x 
the oppoſite Baſtion, and rhe Moar. - **** = 


Cavalier, ia maſsof. Eatth raiſed-in a Fortefs.zo' > ** 
| e 
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the Cannot, to ſcoure the Field, or oppoſe a command- 
ing Work. 7 

Chandelievs, are wooden Parapers covered with Bavins, 
filled with-Earth'abourt a Foor high, made ute of in Ap- 
proaches, -Mines and Galleries ro cover. the Workmen, 
and hinder-the Belieged from conftraimng them to quir 
their labour, | 

Chauſes Trappes or Caltrops, are Irons with four Spikes 
about four Inches long, ſo diſpos'd, rhat which way forver 
they fall,-one Point {till lyes uppermoſt ; they. are made 
uſe of to throw intro Moars 'and Breaches, to ſtop the 
haſty coming on of the Enemy. 

Covert Way, is 2 Walk round about the Moat towards 
the Country, having a Foot-pace and the Glacis for a 
Paraper. | 

The Chemin &e Ronde, is a Walk between the Rampart 
and the Wall. 

The Shirt or Chemiſe, is the So'.lity of the Wall from 
the Talus to the Stone Rox, 

Chevaux, or Freijland Horſes, ſo cail'd, becauſe firſt 
made uſe of at Groningen, a Ciry of Frei/land, arc grear pie- 
ces of Wood with fix Sides, driven through Piles or Stakes 
of Wood armed with Iron, to hinder the Horſe and Foct 
from going forward. 

Circumeallation , 18 a Moat bordered with a Paraper, 
which flanks it {elf from diſtance to diſtance, funk abour 
the Beſiegers Camp, as well to hinder the Relick of the 
Beſieged, as ra ſtop Deſerters, 

Clayes, are Twigs interwoven together, , having the Fi- 
gure of a long Square ; they are plac'd upan an Allodg- 
ment, and cover'd with Earth ; and ſomeriumes they arc 
laid upon marſhy Ground to conſolidate it. 

Coffor, is a hollaw'd depth from 6 rq 7 foot, and broad 
from 16 to 18, all athwart a dry Moat : Upon the upper 
parr of this-they place a Paraper, and a Crols, pieces of 
Wood,cover'd with Clayes loaden with Earth. th 

Commandigent, is 4 height of 9 foot which one place 
has above arlother. 

Complement of 8:5 Curiiny 15 118 remander of the Curtin, 

, alter 
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after you have taken away irsFlank,to the Angle of rhe Gorge. 

Complement of the Line of Defence , is the remainder of 
the Line of Defence, after you have taken away the Anfle 
of the Flank. 

Connter-Approaches, are Works which the Bcheged make 
to hinder rhe Approaches of rhe Enemy, 

Counterſtarp, 15 properly the declining of the Moat on 
that fide next the Country ; although by this term is un- 
derſtood, rhe Covert-way with its Paraper. 

Counter-Forts, are certain Pillars and Parts of the Walls, 
diſtant from 15 ro 20 foot one from another,which adyance 
themſelves as much as may be in the Ground, and joyn 
themſelves to the height of the Cordan, by Vaults, ro 
tuſtain the Chemin de Rondes, and part of the Ramparr, 
to fortifie the Wall, and ftrengrhen the Ground. 

Counter-Gargs, are Triangular Pieces, in form of a large 
Paraper, which raiſe themſelves above the Moat before 
the Faces and the Point of the Baſtion ro prelerve them. 

Countermine, iS a Subrerrancal Way which the Befieged 
makes in ſearch of the Enemies Mine, to take away rhe 
Powder, and fruſtrate the effect of it, though fir'd by the 
Aſfailanr. | 

Counteryallation, is a Moat guarded with a Paraper,which 
the Befiegers make to ſecure themſelves from the Sallies of 
the Garin | 

Corbeills, are a ſort of Gabions fil'd wirh Earth, lac] 
upon the Parapet ro fire upon the Enemy, withour being 
fecry by them. 

Cordon, is 2 row of Stones made round, which is plac'd 
where the Wall ends, and the Paraper begins ; and ut runs 
round abour rhe place. | 

Coridor, is the Covert way above the Counterſcarp, 
round abour the place,berween the Moat and the Palifadoes. 

Cornes or Horns, are Ourworks whick-advance toward 
the held, and carry in the fore part two half Baſtions in 
the form: of Horns, which they preſent to the Enemy. 

' Crowning, is a Work drawn beyond the Horns ro keep 
the Enemy at a diſtance, 

Curtin, is the longeft ftreight Line that rurs abour the 

Fel 4 
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the Cannoh, to ſcoure the Field, or oppoſe a command- 
ing Wot, 
\ Chandeliers) are wooden Parapers covered with Bavins, 
filled with-Earth about a Foor high, made uſe of in; Ap- 
proaches, Mines and Galleries ro cover. the Workmen, 
and hinder-the Belieged from conſtraining them to quir 
their labour, | | 
-  Chauſes Trappes 'or i are Irons with four Spikes 
about four Inches long, ſo diſpos'd, rhat which way focver 
they: fall, one Point itil lyes uppentioft ; they.) are made 
uſe | of to throw" inro Moats 'and  Breaches, to ftop- the 
haſty coming on of the 'Enemy. 

Covert Way, is 2 Walk round about the Moat towards 
the Country, having a Foot-pace and the Glacis for a 


— ney | 
e Chemin de Ronde, is a Walk between the Rampart 
and the Wall. 

The Shirt or Chemiſe, 'is the So'.lity of the Wall from 
the Talus ro the Stone Roxy, 

Chevaux, or Freijland Horſes, ſo cail'd, becauſe firſt 
made uſe of at Groningen, a Ciry of Frei/land, arc grear pie- 
ces of Wood with. fix Sides, driven through Piles or Stakes 


of Wood armed with Iron, to hinder the Horſe and Foct 


from going forward. 

Circumeallation , 18 a Moat bordered with a Parapev, 
which flanks-it {elf from diſtance-to diſtance, funk abour 
the Behegers Camp, as - well to hinder the Relicf of rhe 
Beſieged, as ra ftop Deſerters, 

Clayer, are Twigs interwoven together, , having the Fr 
gure of a long Square ; they are placd upan/an Allodg- 
ment, and cover'd with Earth ; and ſomeriumes they arc 
laid upon marſhy Ground to conſolidate it. 

Coffor, is a hollaw'd depth fram-6 rq 7 foot, and broad 
from 16 to 18, all athwart a dry Moar : -Upon the apper 

art 'of this-rhey place a Paraper, and a Croſs, pieces of 
ood,cover'd with Clayes loaden with Earth. wi” 

Commandigent, is a4 height of 9 foot which one place 


has above arforher. 


Complement of tte Curizny 15 128 remainder of the Curtin, 
| \ alter 


after you have taken away itsFlank,to theAngle of rhe Gorge. 

Complement of the Line of Defence , is the remainder of 
the Line of nce, after you have taken away the Anfle 
of the Flank. _— 

Counter-4pproaches, are Works which the Bcfieged make 
to hinder rhe Approaches of rhe Enemy,  _. 

Counterſtarp, 1s property the declining of the Moat on 
that fide next the Country ; although by this term is un- 
derſtood, rhe Covert-way with its Paraper. : 

Counter-Forts, are certain Pillars and Parts of the Walls, 
diſtant from r 5 ro 2o foot one from anorher,which advance 
themſelves as much as may be in the Ground, and joyn 
themſelves to the height of the Cordan, by Vaults, to 
ſuſtain the Chemin de Rondes, and part of the Rampart, 
to fortifie the Wall, and ftren the Ground, | 

Counter-Gargs, are Triangular Pieces, in form of a large 

Paraper, which raiſe themſelves above the Moat bcfore 
the Faces and the Point of the Baſtion ro prelerve them. 
* Countermine, iS a Subrerrancal Way which the Befieged 
makes in ſearch of the Enemies Mine, to 'take away rhe- 
Powder, and fruſtrate the effect of it, though fir'd by the 
Afſfailanr. ED 

Counteryallation, is a Moat guarded with a Parapet,which 
the Befiegers make to ſecure themſelves from the Sallies of 
the Gariſon. 

Onboile are a forx of Gabions fi'd with om lack] 
npon the Parapet re fire upon the Enemy, withour bein 
on b * rug gh | | 4 

Cordon, is a row of Stones made round, which s plac'd 
where the Wall ends, and the Paraper begins ; and it runs 


round abour rhe place, * 
Coridor, is the Covert way above the Counterſcarp, 
round about the place,berween the Moat and the Palifadaes. 


Cornes or Horns, are Ourworks whict-advance toward 


the and carry in the fore part rwo half Baſtions in 

the of Horns, which they preſent to the Egemy. 
Crowning, is a Work drawn beyond the Horns to keep 

the Enemy at a diſtance, _—- 

© Curtin, is the longeft ftreight Line that runs about the 
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fe Rampare Sn eo Beck nake ates and bens 
| wh 2 nkt ariel pet «ts high, beting which the Soldiers 
7 ves ta fire upon the Covert way, and. jqro 


| wh "Moar. 

| | Cuvette, a lirtle Moat about. 4 fathom hroad, which is 
uſually ſunk in the mifdle of a great dry Moar, till you 
meet» with Warer. Ir is good to NEE the Beſiegers 
Mining. ; 


\D. 
» Defenſes, are all FI of Works that flank one another, 
and , which the Enemy, deſires to ruin, before be {trive $0 
pals the Moar. 
Deſile, is a fireight narrow paſſage, through which there 
1s no marching bur in file. .  . 
| | Dehors, are all farts of re Ourworks, as Rave- 
| | lins, Half-Moons , Hernworks, -Crownworks, Counter- 
| parks, Tenailles, &c. the better to. ſecure. the main 
 Denu-diſtarce of Polygons, is. the diſtance between the 
_ Exteriour Polygons and the Flanks. 
Demegorgee is a Line drawn from, the Flank to the Angle 
"of the Polygon 
Demi-lune is a ſmall flank'd Baſtion, placed before. the 
- Point of 2 Baſtion, when it is roo weak 3. ſomerames this 
"Work is plac'd before the Curtin, when the Moat is a lu- 


;He wider than 1 it ro be 
| +- © - D:ſcent znto the Moat, is a deep. di ping ipro the Earth | 
{ of the Covert way, in form of a Trench, of which. the 
[ upper part is cover d againſt Arttficial Tiras: x0 lecure the 
| gctcent into the Moat. 

Diſtance of Polygons, 1s the Line « dfrom he Flank 


I); and-izs.Prolangation,, ro. the Exterior Polygon. 
|; X Donyon, is. a Place | of Rettear, to Capiulate with nMOLe 
het in cale of AGES 1 GEAR 4 


[ | 1, 446 5 "3? __ 4 
þ | | 4 Emtbr pag, the Fai: chiovgh tata hs Ee Guns are 
Wo diſcho reed. 


1! : Embuſcade, the IF) where the Souldier LEA themſelves 
{ to. ſuxprile the Enem  - Encemte, 
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". Enceinte, the Circumference of a Place,"1 
and 'd. of Baſtions and. Currins, 


Eſplanatle, is the place void of Houſes, betweeg' Yes 


radel-and the Town. | "Y ' 

Face, is the- moſt advanced, part of the Baſtivn mw 
the Field, and is the firſt Arrack'd, 

Eaſcins, are Bavins of ſmall Wood, two Foot broad, an 
four long, bound abour at the ends and middle, rhrown 
into Moats where there is much Warer, to facilitate the 

paſlage over to the WalL 

Fals Braye, is a ſmall Rampart four Fathom, wide, bor- 
der'd with a Para ape; t,. anda Banquet, running round var 
the Body of the P Ir is made uſe of ro Fire upon the 
Enemy, when he is already o far advanc'd, that'you can- 
not force him back from off the Parapet of the Body of the 
Place ; or elle, to receive the Ruins which the Carnog 
make 1n the Body of the Place. 

Flank, is the part which joyns the Curtin ro the Face of 


FOAM] 


the Baſtion, from which the Face of the nexr Baſtion re 


quires irs Defence, 
Flank: Covert, is that, the exteriour patt of which ad- 
vances to ſecure the innermeſt ; which advanced part, if 


It be rounded, is called an Orilon. 

Flank Fichant, that which plays, and fixes its Bullets in 
a direct Line in the Face of the adjOYning Baftivn. ©: © 

Flank, Razant, _ -5 that, from the Conjunction 'of which 
with the Curtin, . the ſhot razes the Face of the next Ba- 
ſtion ; which happens when the Fate cannot be ditcovered 
but from the Flank alone. 

To Flank a Place, is to play upon a place in fuch a mans 
ner, that there ſhall be no part of it bur whar is 
and from which you may play upon the Enemy both in 
Front and Rear, and fo oblige hit to retire 

Forts of the Field, - or Fortins, are all Fortrefles; whoſe 
Flank'd Angles are diftant one from ariother 120 Fathom. 
They are only for a time to guard ſome Paſſage,” or darts 
gerous Place ; or elſe they are uſed in Circumvallation, 
- Eyrgade, is a fnall Mine made under the Ground, 
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E Indie is 2:6hick Blanks'f ſialelevic £6-U872r the Monddy 
of a Perard, and which is applyed with rhe Perard 
Plates dald break 7 Fidg Term is al *o 
+ t « Moi. 
to” 


ure Hur dr: the borrom 
upporr-the a 3655 t et F249 & 

- Mantel, "Hons 66 Krona Planiks joyr'd togerhir; und! 
cover'd. with Tin, cattied owe rare which "the 
Pioneers in 2 Siege drive'b feeare themſelves 

the-ſmai{ Shot. - 0614 81 

Merlon, is that « ohtirSe Flay trek has: the 
ewo Embraſures. je "OP 

Moertier, is a piece of grear very ſhort , by 
charged with Bombs, Carcifles, #+ trons ; "bi 
ted upon a Carriage, rhe Wheels of which are wake low. / 

- Miuihet, is x crofs of Wood; which turns Hari 
upon a wooden Stake, whith ſtands at the tide of 'the 'Bar- 
rity, between the Bars of which rhe Footirien paſs. * 

- Mijenau, "7 fort of {imall'flat Baftions, plac'd-in'the 
cs, of an, over long Cyrtajn, of which the Baſtions'' 

at thi ra are not well defended the 
FenPihor by reaſon their diſtance.” ''This Work 'is'Þ 
per for. the placing in it a Body of Muskerrers.to Fire 


all fides. 


iiling Ci Ny She aciving of 'a "— fores into 
the Touch hole of a gregr Gun. \ 28 


-2Opynes, are Eras _ Weed, dung. 
over a Gate, every one by a Cord, which aafwers ro! up 
Monlinet, thar-iv10-be envi caſe of a Surprize ; and they 
are to be preferred before Herſe's. 

- 'Dribori, 4s a finial Rounding, which. joyrin with the 
hollow Tower, at the:end _ vote he-qroock co* 
vers one ancodtzen.an's Un [2d 
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fore jay Currins, —_— and Glace: vame 
theve are which ate ngr arm'd with Iran. . 

Parsptet, iSan Elevation of Earth upon the Kongo, 
behind which the Soldiers ſtand, and ns the Cannon is 
planted for the defence of the Place.” 

Park, is a certain Place made choice of -in the Camp, our 
of Cannorrſhot of rhe place Befcged, to plant this Artillery, 
and to keep the Artificial Fires, Powder, and 'werlike-Am- 
munirion,which is only guarded by Pike-men. 

Petard, is a hollow Engin made or tneral, almoſt in the 

pe of a Cap, from ſeven to eight Incies deep, .and-five 
__ in the Myzzle. Itjs.charg'd with Powder beaten 
as ſmall as may þe, and-then fix'd ro the Madrier. 

Petty Demi-Diameter, is the Circumference drawn from 
the Center rhrough the Gorges, 

Plate of Arms, is a Viece of Ground ſuliciene to draw 
np the Men to bs fent from thence-as occaſion-requires.. - 

Place of Arms without, is; a Place allowed to the'Coverr 
Ways, where they make obtuſe Angles, whereon to-planr 
ſome Pieces of Cannon, or Falcons, to force thoſe that ad- 
vance in-their. Approaches 20 retire. 

Place of Arms particular, is a Place near every Baſtion, 

whence the Soldiers ſent from the Grand Place to the 
Quarrers aflign'd chem, relieve thoſe that arc either upon 
the Guard, of in Fight. 

Place Irregular, is a Place whoſe Angles and Sides are 


[43 
Place Regular, whole Angles nd Sides are every where 


Plane, the Repreſentation of a Work in its Heighth and 
Breadth. 

Plat-Form, is the whole Piece of Fortification railed i ir 
a re-entriag Angle. 

Polygon  Exter1or, 1s the diſtance of one point of A Baſtj- 
on, from the point of the, other. 

Pont de Fon, is a Bridge made of great t Bundles of Bull- 
ruſhes, that grow-in-the Marſhes, which. are afterwares 
bound. rogether, upon which they lay Planks, and Sends 


n_ in muddy and marſhy places. to ſecure ther ; 
| l = w_ 
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which the Enemy would blow up. Ir is furniſhed with 
ſore Sacks of Powder , ro which the Sawcedge is fix'd, 
which anſwers ts anothet Poſt, to the cnd it may be Fit'd 


without danger. 

Fraiſes, are pieces of Wood from 4 to 8 Foot long, 
driven in half way into the Earth of the Ram- 
part without fide, and a little below the Paraper , they 
preſent their points ſomewhat ſlopirg toward the Field ; 


and are made ule of to prevent Deſerters arid Surprizes, 


G. 

Gabions, are Baskets equally wide ar top and bortom, 
about four Foot in Diafneter 3 they are fill'd with Earth, 
and uſually plac'd upon Barrcties and Patapers that have 
ſuffer'd very much, .and before other places, ro ſecure ther 
from the Enemies Shot. 

Galtery, is a cover'd walk, eirher of Earth or Turff. 
The ſides of it are made with Planks and Pillars ; and 
they are made uſe of in the Maar already fill'd with Fa- 
gots and Bavins, to the end the Minor may approach ſafe 
rothe Baſtion. 

Glaciz, is the Paraper of the Covert-way, which loofes 
ir {elf infenſibly in the Field. The largeſt are the beſt. 

Goroe, is the entrance of the Plarform of the Baſtions at14 
other Works: It never ought to have a Paraper, for fear 
the Enemy being Maſter of it, he ſh6uld fectite himſeif 
thereby from the ſhot of the Garifon. 

Granado, a little hollow Globe fill'd with Powder, to 
which there anſwers a little Fuſce ot Powder, ro ſer them 
on Fire ; they ate uſed to Fire cloſe and nartaw Places ; 
or elſe ta dilorder the Ranks of the Soldiers, | 

Grand Demi Diameter, is the Line compos'd of the Ca- 
pital, and the fina!l Denii-Diamerer of the Polygon. 

Gazons, ate peices of freſh Earth, covered wich Graf, 
about a Foot long, and half a Foot thick, cut in rhe fornt 
of a Wedge t9 line the Parapet, atd the Traverſes of the 


Galleries, 
F 


1. | 
» Heriffon, a Beam, with a great quantity of Nails ha- 
$5:4.09 oh bing 
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ving their points ourward ; it: is ſupported by a Piyos 
n—Gs it-eurns, 0 ſtop up any pallage ed, of 4 


_ is.a Lattice, {'or Portcullices.; of Fe Raw} es of 
ſharp-po:nted Wood, at-the lower end, ſuſtained by a $-998 
faſtened to a Mouliner, which is cut in 
the end the-Herſe may fall, and ſto 5 the wy py a 
Gate, or Qther Entrance of a Fences 

Horſe-Shoe, is a Work ſometime round, ſometime oval, 
bordered with a Paraper : Ir is made to ſecure a Gare, os 
to relieve an overtedious Defence. 


Line Capital, . is. a Line #1 from the Angle of the 
Gorge to the Angle of the Baſtion. 

Line Cogrital, 1s the Line drawn from the Angle of the 
Center a. Angle of the Baftion. 

_ of Defence, is that which 1s repreſented by the Dif- 

charge of the ſmall Shot, which uncovers the Face of one 
Baſtion by razing it. 

Line of Defence Fichant, is the Line drawn from the 
common. Point ro the Curtin, and from the Flank to. the 
Flank'd Angle of the Baſtion. 

Line of Defence Razant, is the Line drawn from the Ca- 
pital Line of a Baſtion, to that part of the Curtin where 
the Defence begins, to diſcover the Face of the ſame Ba- 

10n. 

Lines of Communication, are the Lines thar run from one 
Work to another, to ſtop the Fury of the Enemy. 

Lines within-fide, are the Moats toward the Place \to 
hinder Sallies, 

Lines without-fide, are the Moats toward the Ficld to 
hinder Relief. 

L of : an Attack, is a Work caſt u up in 2 dange- 
rous Poſt, -to ſecure themtelyes againſt the Enemies Fire * 
This tn is made of all the Materials that are ca; 
pable ro make Reſiſtance. : Raw y 

' Fo Line; is nothing elſe ut 10. environ 2 Part, ” 
rao Man wth a good Wall or good Turf, _ | 
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Pont Flottant, or Floating Bridge, is a Bridge made in 
form of a Redoubt, compoſed of rwo Boats covered with 
Planks: They ought to be ſo folidly fram'd, as to bear 
Horſe and Cannon. 

Potern, is a falſe Door, often made at the bottom of the 
Curtin, or near the Orillon, for privare Sallies. 

Profil, the Draughe of a Work, with all its Lengths, 


Breadths and Heighrhs. 


Q 
uarter of a Siege, is the Incarpmient upon one of : rhe 
hoſe principal and imporranr Paflages round about the Place 
beſieged, to prevent Retief; and Convoys. 


R 
Ravelin, is a ſmall Triangular Work without Flanks, 
and having no more than its two Faces : It is generally 


'tais'd before the Curtins, where the Moat makes a Saliant 


Angle. 
Redans, Works' made in fornr of the Teeth of a Saw in 


Re-entring and Saliant Angles, ro the end that one part 


nay defend another: They are uſually placed upon the En- 


trances into Rivers. 

. Redoubt, is a ſmall ſquare Forr, having no defence bur th 
Front, Ir is uſually deſigned ro maintain the Trench, for 
Circumvallations, and Countervallations ; and in Warry 
Places they are often made of Maſons Work for the ſecu- 
fity of rhe Neighborhood. 


Reduit, an advantageous picce of Ground Entrench'1 


from the rcſt of the Place, to retirc ro in caſe of ſur- 


prize. i 
Rampart, is the raiſing of the Earth which runs abbur a 
Place, compoſed of Baſtions and Curtins, wherein ro put 


the Soldiers, and plant the Cannon for the defence of 


the Place. 
Retirade, ati Intteftichment form'd by two Parapets ma- 


"king a Re-emring Angle, which® is made in a Work tt 


_— ro be diſpured Inch by Inch, Sometimes it has a 
oat, 


Retrencl.s 


4 ibs - 


» Retrenchment, is.a Work made of part of a Rampart, 
when the Enemy is ſo far adyanced, that he is no longer 
ro be reliſted or beaten from the Old Ramparr ; and to 
the end that he may. not make any New Oppoſition; it is 
bar ed with a good. Parapet,and ſomerimes with Gabioris 
and Bavins laden with Earrh. + bg 

Rideau, is a {mall Elevation of Earth in the plain Field, 
which exrends it ſelf in length ; very proper for thoſe that 
would befiege a Place at a near dittatice, and+ ro ſecure 
thoſe, that would. approach wo the Foor of the Place. 

Ronde, is a Round Tower ſometimes raiſed ar the Foot 
of rhe Baſtions, 


* Sack for Earth, a Sack of Courſe Cloth to contain 2 

Foot, or a Foot and a half ; ſerviceable upon ſeveral Oc- 

—uy bur eſpecially for the making Retrenchments ir 

©. j * = 3 "Rr ; 

, To. Sajgnor a Meat, to empty tle Water by Subterra- 

neal —_— to paſs ir the-more eaſily, afrer you 

have caſt Hurdles upen the Mud thar n_— 5 RN 
Sappe, is the deep digging into the Earth of rhe Covete 


Way, and Glacs in the - Form of a Ttench. The Earth 
-which 1s, thence _—— ſerves for ſecurity on the 


Right autl Lefr, covers: you above againſt the Fire- 
works by rhe help of the Hurdles laden with Earth, 

A Sarraſins, is no more than a Herſe. : 
, Sancidge, is a piece of long Cloth, of which they {o 
the fides all alang in form of a Gut, which -they. dip in 
Pitch, and fill with Powder : The largeneſs of .ir-oughr-t> 
be ſo much as to ..contain a Terinis-Ball ; and then they 
put one end of ir to the place where the Mine is, or a Fou- 
tade, or Cheſt of Bombs, ,and the other end anſwers. t© 
the place, where the Engigeer ſtands thar. fers. it oa fare. - 

Saucidges, are Faggors made of great Boughs, bourd 
in the middle and both ends ; whoſe uſe is the ſame with 
that of Bavins. : 

Shouldring, is nothing} but the Orllfon. ; 

Ccalade.the mounting of the Wall with Ladders, 

Scarh, The Tabs, 


"I 
C 2 Frar, 


5. oh Rs. 
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Star, a Work with'feveral: Faces,” compoſed of Parts, of 


$ilon: or :Enveldp, ali re covered with its Pa- 
rapet raiſed in'a very large Moat, 'the Draught'6f which 


Forms 'Re-enrring and Salianr; Angles, to the-etd/ thar the 
Parts may reciprocally flank each other,” 


'F. 

Talut, is that part which 5s allew'd ro Works, whethet 
of Earth or Maſonry, the bener-ro ſupport them; anil 
the worle the Earth 1s, the more rhe Sloop oughr tobe. 

Tenaille, is a Fortification that has in front-aRe&entring 
Angle, when it has no Flanks ; and this is call'd a Simple 
Tenaille : But if it have Blanks, hen-it-is call'd-a Flank'd 


 Terre-plain, 15 that part of the Rampart, which is equal- 

Iy leve) for the Recoil of rhe Cannon. | 

Towre' Hollow, is a Rounding made 6f whe Remainder 
of the rivp-Brifures-2o- joyn the Curtain '2o- the Orillon ; 
where the SmalbShar are placed, thar/they'may nor be {© 
much expoſed tothe view of the Enemy. Fi \ 

Trenehes, are Monts which "the Beliegers\make -ro ap- 
proach the'more- ſecurely ro the Place” artacked. The 
depth of it ought ro -be from 6 to 7:Foot 3; the- breadth 
from 8 to 10. They are ſo to be carried on, as not robe 
11 view of the Enemy. 

Traverſe, is a Iitle Moat bordered with'a Paraper'ro-the 
Right and Left, which the Befieger makes quite athwar: 
the Moar of rhe Place, to paſs ſecure from Flank-Shot, and 


'bring his Miners ro'the Baſtion! This Travers is covered 


with-Hurdles loaden with Earth, for fecurity from' the 
Fire-Works. The only difference between this Work and 
the Coffer- is rhis, that the one is made by the Beſieger, and 
the other by the Befieged. 


F. 
Bedettb, 2 Sentinel on Horſeback, 
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. Of the Mazims of Fortiffcation, 

Ince it is umpoſlible ro build a Fortreſs, 
withour having conſidered before-hagd 
. an 'whar Reaſons there” are ro: induce an 
j Engutiet” to do jr after ſuch a manner, 


that there js no great matter to be ob-/ 
| | > jected againſt ir ; there are ſome certain 

Maxims eſtabliſhed, according ro which; 
when a Fartificarion is raiſed, there, can be bur lyrle ſaid 
againſt its 'Advantages ro thoſe har -ate” within 3 a5 you 
may ehly: examine 'it your ſelf by'rhe fallowing Obler-' 


Yarions, 
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All the Parts which are to encloſe a ſpace of Ground, 
ought to be flank'd , that.is to.fay, viewd on every fide, 
thar ſo there may be no ſhelrer abour the place where the 
Enemy may lodge himſelf, bur what may be diſcovered 
Ges and thoſe w not only frgm the front, but from 


and*eyen'from behind, Fir be paſible 
JT. 


Wharſvever encloſes a durable Fortification, muſt be 
either Flank, Pace, 'or Curtain, and ,builr afrer ſuch a 
manner, that the firſt Diſcharges of the Cannon may noZ 
be able to'pterde,its thitkne(s, 


TIT 


Regular Forrificazion is much to be preferred befarg 
that whach is Irregular, * 


IV. 


tk 1s impofſible to fortify 2 Triangle after the Regular 
way, becauſe the Angle of the Gorge $ always lets by 
99 Degrees. ' 


V. Po 


The ftraighter the Angle of the Center is, the Place is 
by ſg much the ſtronger, and onſequenyy yen becauſe 
gains mere vides. | 


BN L 
The nn of. the Paſtign mult never. bg greatgy in foe 
LS 


_ ”- by or being 
chnded © \ 4 ought 10 be, Gn Fring ls % 


% 
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is not ablejto refiſt the Injury of theWearher,or the Efforts 
of the Mines and Cannan, See Chap, 1, Seft, 4: of 


Book IV. 
w VIL 


The greateſt Angles are beſt to fortify, . | '$ 
VIIL | 


The Angle of the Curtain ought never to be leſs than 
90 Degrees, nor greater than 110 3 becaule,if it be larger, 
'ris roo much ſubject to the yiew of the COMER 4 SgE 
Chap. 1. Se8. 3. of Book IV, 


I'X. 


The great Demi-Gorges are to be preferred before the 
ſmall ones, as well becauſe there is more ſpace to retrench 


in, as becayſe one may make retiring Flanks, which adds 
very much rq the ſtrength of the place, m 


X. 


Great Flanks are beſt, 


X L 


The Pace ought to be never leſs than the half of the 
Currain, if ir be not in an Irregular Fortification, 


XIL 
The Faces of the Baſtion ought ro b2 defended by the 


"ſmall Shox of” rhe oppoſite Flanks. 


| 

| 

1 

X11 4 
The ſhorteſt Faces are beſt, becauſe they are not fo ſub- 
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-XLY. 


The Curtain gught never ©! be ſhorter than 60 Fathoms, 
which is 360 foot Englith, nor longer than 100, if it ” 
not in an Irregular Forrification, | | 


XV. 


The Line of Deferice maft nor be of greater length than 
126 or 125 fathortts, becauſe a Mulquer car carry nofar- 
ther ro do* execution : - Hildman goes contrary: ro this 
Axiom, when he fays, that is may be 150-fathoms ; and 
likewile George Paſcha, who believes ir may be 136 fa- 
thoms long. 


XVI 


The Talur or Level ought by no means to be forced or 


+  ftreighrened, but onghr' tro have! floap- enough, thar the - 
> © Ground of Earth may ſertle of itlelf, 


XVIL 


| i” - and deep Trenches are to be preferred before 


thofe thar are narrow and hollow , or large and leſs deep, 
becauſe the. Enemy. will find more difficulry to ger over 


the firſt ſort. Set Chap. 15. of Book I 


X VIIL 


Dry Trenches ars8 to- be eſteemed before-thoſe that are 
full of Warer, eſpecially | in grear Places, where Sallies, 
» Rexrears and Succors, are neceflary. © 


XIX. 


Trenches fall of Warer thar carmor eaſfily'be drained, 
vn 1 6/05, wp 1m theſe: Oe 


' 


Bob 4 Thaatife of Fortifeation og © 
Fortrefſes; where Sallics,- Rerrears, and STOR} af: the 
{o neceflary. 
XX. 


The Outworks ought always to be lower-than the 
of the Place, and thoſe that. are at the greateſt diſtance 
oughr-ro be the loweſt, 


: 


AS a4 tins. &. _ @/ _—  ” ie WW CAC SLES EE i LA kLia ACS m 


CHA P. WE" | | | | 
Of the Situation of Places, ' 


AS. it is yery rarely permitted to make choice of thar 
ſpace of Ground which is to be fortified, bur on the. 
contrary the Places au always determined, Peder Po 
we deſign 10 repair an old Fortifieazion,, otifurrodind any” 
Town with Baſtions, and other kind of Works; _ ws; 
ther we are torThake ourtelves Maſters: of- ahie Pallige, 4.1 
River, of any: ftratt Place, or ar is 
advantage ro command the flat Country, or _ oa AC 
River z-or of one or 'more jettings out of Land} 
Sea for rhe making a Port ; and laftly, for | 
Utſes, the recital wherevf would- be: 106 tedious ;' Ir is 
neceſſary upon theſe Accounts to utidetitant, -whari bind — | 
of Siruations are beſt for the EreQting a trong-Hold; and.) | 
19 know the Opinions of ofers concerning thus Mt 


L 


Foat are the Advantages of a Fortreſs _— wporn 
4 Mountain. 


Kt This Forrificatlon © is ' nor dy ity" 


: 


(2.) The 


& 26 A Treatiſe. of Fortification. Book 1I. 
(2.) The Epemy will be at a great deal of difficulty 
ro bring their Machines to barter down this Fortifica-. 


tion. 
: ( 3.) Thoſe of the place inay diſcover the Enemy at a 

reat diftance , and fo hinder them from making their 
| nearer. | | FT <7 


| 
( 4.) The Horſe or Batteries of rhe Enemy, which are 
planted either on plain or riſing Ground , can no ways do - 
| — any damage to this Forrification, it being always lower. 
tiled .an_ Eminence,..rche Air is always more heal- 
thy than in Vallies or lower Places. 
(6.) The Enemy will bur yery rarely be able to rake 


fuch a Place by Afaulr. 


What are the Diſc 5 6's. o a Fortreſs built upon 


e 


>” (r.) They commonly want Water in ſuch a place. 
 9@©” (2.) Ir is difficult to bring rhither Materials, Proviſions, 
Y Zend other Ammunition. 
KM. fs) "Theſe Fortitications are for the moſt part not very 
durable, having only a ſandy or gravelly Earth for Foun- 


I” -- 


(4) Places o iruare, are nor o be fuccoured bur with 


'{ $[): Such'& Place cannor well be defended, becaute 
whar' is: done by the Cannon from top ro botrom, is bu 
of--lirtle confequence, - 

( 6-)- Sallies ace there very dangerous, cfpecially if rhey 
be at any diſtance from the Counterſcarps. 

( 7.) Theſe Forrifications arc almoſt always Irregular, 


Advertiſement, 


It is to be obſerved, that theſe kind of Situations are 
| __ for Cirtadeks, Caſtles, and other ſmall Forts, in ardex 
| 


Panty fopooy, thgreabours, |. . + jr 
IL 7hs 
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I% , . wy q 
The Advantages of a Marſhy or Fenny, Situation, | 
( 1.) The Enerpy cannot come near ix without danger | b 
of being loſt, 
(2. )- his Fartification is not eafily blown-up. " * 

' 

| 


( 3.) Theſe Places may be fortified for little 
( 4.) They have there no need of. a great Garifon, 


The Diſadvantages of a ; Marſg Sian, 


r.) Ir is almoſt impoſſible to relieve ir. * | 
2.) It rift be trengrhened wirh Pites driven in. | 
3.) Sallies thence are commonly unſucceſsful. 
4- ) The Air is there always unhealthy, which is the L 
occaſion of frequent Diftempers, becauſe the Warer therg | | 


!y always _—_— ; 
( 5.) Theſe Places may be attacked without any great _ , 
loſs of Men, provided they ay m the Froſts, | *. i 
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IIL 
The Advnteges of @ Place enconpafed nopyd, wich 
ater. « Yr 


ATT oa apebeate 144mg ' 
2.) kere is no-ogcaſion for any grey. Works, = 
3-) The Enemy cannot always diicharge their Clanca f 
with any certainty, kecauſe the. Water abates much of 


their force, 


(4+) ego may yery eaſily {ex fire © KP 
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The Diſadvantages of a Place ſurrounded with Way. 
(r.)* Th Enetvy may exfily ſbop their Proviſion, and 
hinder rheir Succors. 
'>{3Þ Buars alone are ſufficient to artack ſich a place, 
and ſo there is no occaſion for Horſe. | 
(3.) Theſe" Places: are More ſubject ro Diſeaſes: than 
otheggg 35! 01005 1 TI; 
HO! he. 4 Advertiſement, 


We may afieep thaz theſe Places that are encompaſſed 
all rout with Abe woliich eannor be quite ore at 
leaſt with great- difficulty, are-the notwithſtanding, 


becauſe they are, 2s it were, fortified by Nature, 
alatint BY, 
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WE” The A duantages of Places ſituated upon an open» Riſing 
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s CE (1,) There s great Plenty of cood Earth. 
= (2.) They are never there in want of Water. 


(3-) Almoſt all theſe Places are commonly Regular. 
(4.) .They have there Earth, enough ro make Retrench- 
rents, in aſe the” Enerfiy make their Artads with grear 


(5.) The Enemy had need jo have two or three Armies, 


if rhey would inrercept the Previfien and Ammunition 
coming to ths of the Place from all Parts. lt | 


The Diſadvantages of Places crete upon Riſong Ground, 

: #r:) "The good Soil thar SES aboiit ſuch a Place, 

A RSS 2a orber Fa > from whence 

ay Any, *>4 eat Damage to the Beſieged, | 
2. 


y may form their Camp, as thoſe of 'the 
Place did their Fortification, that is to lay, they may give 


uw 


Og bed ad _ " bs & * < 2 tube" a abt. 3 0 tl Bea? aa ek ths > 
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it « Regulas igare, _———_— witsa/gedl Thinch 

and a good /Rampar « 201 0369 751 D>yol Hh 2d 36s 
(3. 'F The Ground is very good :0-make Mines vree 

fuch a place. nutle). 

( 4) The Enemy may ſize al the Fees growing 
theſe places. ICIQVER 2 
Adverts ement , 

Theſe Places" :however.// , becauſe thoſe of the 


place will rake double ie Advantage that the Enemy can 
have, 
V. 


The fide of a Mountain'#'« very iI-plee to hh 
and ir. muſt be avoided 'as much as may” | vo ke 
rop of rhe Mountain almoſt always commanfls whe Place 


within. 


The Valley is is no _ T5 to fortify, bei the Yi 
Enemy may mand them from the wy of the «= A—_ # 


tain. is 
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The Advantages of Places ALS on the Sides of 0 | avey 13 

Great River, 1 1 

(r.) You may bring thither by Warter, wharſoeyer i is ' 
neceſſary for Building, and for the Soldiers. 

(2.) You may fortify the Circumference after the Regu= 

lar manner, or at kaſt very:nearit : The fide towards.the 


Water is fortified with ſmall Charge. 
(3) K "by be eaſily Relieved. : 
(4.) Eatth is there very plentiful for repairing, tho 
Works, and for making Retrenchments. | 


(5) You may there taake Sluces to pur, a hs ty 
therea uts utider Warer. Ad 
(6.3 "Thi never” want there. Any Water. 


(7.) The Eneiny rault have er a6 ke 
Siege ro fach'A | A Place, by x {on 9 the & zh | 
Quarters,” ** 


l 4 \ . 
k A . 3. 286 E 


al g go A Frettiſe of Fortifcation, Book1I, 


3 8) If it be attacked only by Landnathing hinders but 
$ that the Beſicged may pals the River ar pleaſure, and re- 
| -ceive Succors by Boa 


rs. | ; 
(5.) If ir be attacked both by Land and by Water, 
there muſt be rwo great. Armies, which will be very 
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The Piſaduait « of c ſituated on the Sides of a 
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] (1,) The River ſerves the Encmy for tranſporting what- 
5 necellary or 5 0s: =6 
) The Enemy may up great heaps of Earth to 
ce 
| (3-) The 


e Enemy may eafily ſhelter themſclyes from tlic 
Firing of the Behicged, having great plenty of Earth; | 


1:2 © Advertiferhent. = 
5 I Tis not to be denied, but that theſe Places are r# Be 


4 preferred before any of thoſe that we have now mentioned, 
q| im caſe they are Maſters of the Paſs, by which the Provi- 
1. fon and Ammiinitivr is to come in! 
te ; | 

n CHAP. IIL 

—_—. - . NY, 

* XxX Of the Quality of the Earth, 

= © WW He you have once made choice of a Place for the 
: "" erecting a Fortreſs, before you Engage yourſelt -jn 
6 ſo expenſive an undertaking, you muſt examine the Qua- 
: ity of rhe Earth, ahd collider whether it be Good 

/ Bad : For there are very Advyantageous Situations, he 


Earth whereqf is good for nothing ; ahd oh the contrary, 
are Il Situations that have a very govd Soil, bur 
lir fadj6t rw be Commanitied after tuch & rate, that 
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Book II. A 


it would be great folly to ſettle there; As may be evident 
by the following Obſervations. 


SeF, I, 


Ountains commonly have a ſtony Grburid, Which & 

the worſt of all, as well becauſe it will not ftick 
together as becauſe the Parapers made thereof are good 
for nothing : Bur if you are compelled to fortify in ſucti 
a place, you muſt make choice of the beſt Veins of Earth 
to make the Parapet, and cauſe it ro be brought from elſe- 
where. 'Tis true, this ſort of Earth is of ſome advantage, 
in that the Beftegers will find ir difficult to cever them- 
telves in their Approaches for want of good Earth, | 


» 
- 


See, IT. 


TH E Gravelly or Sandy Forth is likewiſe very bad, by Fe 
reaſon that it wants a binding Quality, being always. 
*_£axc' ro make aſe of 


apt to tumble down ; when you are nake 

this, you muſt mix ſome good Earth therewith, or ſome 
old Dung, and the Ramparts muſt be well lined with 
Stones or Bricks, and the Parapers with Turts. | 


SeF. ITT. 


THE Mafſhy Ground is better rhan the two former 
ſorts, although generally 'tis nor vcry good, becauſe 
when it comes to dry, being raiſcd inro- Ramparts and 
Parapets, it is ſubject to fall ro pieces ; beſides, 'ris diffi- 


cult ro find Earth enough abour a Marſhy place for 


raiſing Ramparts, Parapets, and Glacis, of a reaſonable 
height; and moreover , the Foundation of theſe Works 
maſt-be always ſtrengthened with Piles. _ Bur if there be 
a neceſſity of raiſing Forrifications in theſe places, it muſt 
be during the Heats, that ſo the Earth may have the 
greater Confiſtence. 


Se, 


Yedtiſe of Fortification. an © 
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THE beſt kind of Earth far Fortffying, is that which 
they _— Far or Fertile Ground, becauſe 'ris pliable ; 


obliged to itrengthen the Foundatign 
wi fe ens naw "wh unleſs you will. -_. 


C x STE. IY. 
Of Proviſion , and other Neceſſaries, 


QEig a Place carmot be able to endure a long Siege, if | 
it has nos wherewithal ro make reſiſtance, therefore 


there muſt be Proyifion made -of whatſoever is neceſſary 
= a Soldier ; _ = __ is ro be ndierſtced, 

70 Corn, Hay, Wine, 

Beer, 1 Aro, Bens re Wood, Powder, , Match, 

gr Cannon or Great Guns, Muſquers, Pikes, Sulphur, 
Pitch, Brinfftone, Palrfadoes, Chevarrx de Friſe, Hand-Mills, 
Horſe-Mills,and Wind-Mills,that ſo,f the Enemy ſhowld cur 
off rhe Warer, they might not be withour ſomething ro 
Grihd their Corn. A good Commander will rake care of 
all this. An able Phyſician, Chirurgeon , and Apothe- 
cary, are there likewiſe very neceſlary. To theſe there, 
mighr be added, ſome other Things requiſite, in arder to 
Keep the Soldiers in good heart. 
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CHAP. Li-Se8 x.) 
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| Bw jig wy _ Pignwiins Cheb giv 
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impolfible/2w> work on-a Regular For- 


ing befere-hand ; how 20.) iv(tibe; Be- 
gular Figures in a Circle given or ta- 


ken at pleaſure, we ſhgll ar prefent dif 
. courſe ſymerhins- thereof; 


DN {1,) Divide 


7 7'V''Geomerry'3 Neverthele(s, becauſe it 45 
-rificarior'on -Paped::;n without \khow- 


F. 34 2 Tre _ Wi voon ns 


4) : h as Ir Of JE INTCTICOTFON ; 
es the Diameter, willhe qbyays ons fide of the Polygo: 
Sce the Plate B, Fig. 2» 
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How to make s Sock 


AS eyery thing is to be done by a Scale, you muſt know 
Ae aye toy roegrr which is as fol- 


Pry Divide a Ling into 19 Sal parts and ane of rheſe 
to.ſhew the Feer into 1o _ o one of theſe taft i © 


will make the hundredth part of your Tedd that is to ſay, 
Ree) Tp mak prong TA 
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CHAD. IL 
How to make the Deſign of a Square; 


JN France there are three forts of Fortifications, the Latpe, 
the Middle-fiz'd, and the Small 3 bur ar- preſent they 
never make uſe but of the Middle-ſiz'd : Nevertheleſs we 
will firft ſhew the Difference, before we ſpeak of the 
Middle-f1z'ds 


—_—. m_—u 


The Square. 


The Large Manner. 
| Fathom3, Feer: 
(1.) The Semi-diamerer t4z ©o 
(2.) The Side or Exterior Polypon 00 
(3-) The Perpendicular o. 
(4.) The Face 00: | 


ele] 


fence take 

(6.) The Flank 
(7.) The Curtin 73 o4 
(3.) The Line of Defence iqt og 


The Middle-ſix/d. 


27 
| / 6a 

(5-) For. the Complenicnr of the Line ofÞ 18 
22 


OI 


Fathoms. Feett ' 
(t.) The Semi-diameter 1279 ©3 
(2.) The Exretior Side 180 op 
(3.) The Perpendicl at 24. 106 
(4.) The Face | | ' .- $$ (off 
; (5.) For the Complement of the Lice Ms 
Defetice rake , 'N 
(6.) The Flank. 13 
-w he Curtin . 
$:) The Line of Defence 


D 3 
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The Small. 
Fathoms. Feet, 

(1.) The Semi-diameter” 113 ol 
(2.) The Exterior Side 160 00 
{3.) The Perpendicular 21 00 
(4.) The Face 45 00 
(5.) For the Complement of the Line of 

Defence rake e 33 " 
(6.) The Flank 18 04 
(7.) The Curtin 64 06 
(8.) The Line of Defence I15 04 


The Explanation of the Middle-ſis'd Table. 


Having ſeen the Difference between theſe three Man- 
ners, we ſhall only ſpeak of the Middle-ſiz'd, as be- 
ing: the moſt in uſe at this Day; and to begin, we will ex- 
amine the ſaid Middle-fiz'd Table. 

| (1.) Take 127 Fathoms, and rwo Foot betweeht the 
Points of rhe Com and make a Circle. 

(-.\ Take 186 Fathoms, and divide them with the Cir- 
cle into four equal parts : When they are joyned the one 
to the othet, they are called Exterior Sides or Polygotis ; 
2S A, B, C, D. | 

(3.) Divide' one of theſe four Sides into rwo equal parts 
with go Fathoms ; as E, F, G, H. 

(4-) Draw from the Points E, F, G, H. ftreight Lines 
toward the Center, which are called Perpendiculars ; to 
which muſt be allowed 22 Fathoms in length, as I, L,M, N. 

(5.) Ser the Rule to the Capital Points A, B, C, D. and 
draw ſ{treight Lines through the end of rhe Perpendiculars 
I, L, M, N. ar pleaſure. 

(6.) Take 55 Fathoms, and ptace thiem upor' the Lines 
drawn from the Capital Points, ro mark out the length of 
the Faces, as a, b, c, d,e, f, g, h. 

(7.) Take 35 Fathoms,and put them from the Point where 
the Perpendicular ends, viz. from the Point:I, L, M, N. 
upon the Lines thas have gone beyond the ſaid Points, bo 
=O is mor 
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Book HE. A Treatiſe of Fortifcation. 27 
the lengrh thar is to be taken for the Comple- 
Line of Defence, as JO. JP. LQ LR, 
.NV.NX. | 
(8.) Draw the end of the Faces and theſe Poinrs O P 
QRS TT V-X. which terminate the Complement 
of the Defence, and you will have the Flarks. 
(9.) Then joyn together the Feer of the Flanks, and you 
will have the Curtins. | 


To make the Orillon, 


Jooficur de Vauban does not leave his Flanks, as Mons 

fieur Pagax has done, or as the Durch and Germany 
do at. this Day ; bur he conceals one part, the betrer rq 
cover the Cannon by means of the Orillon : And for that 
Reaſon we will ſkew you his manner of raiſing it, which 
15 not very difficult. 

(1.) Divide the Flank into three equal parts. 

(2.) Divide the firſt of the three inrq rwo other equal 
parts, to joyn from this Middle, the rwo Extremiries of 
the firſt part, on the fide of the Maar ; and this litglc 
Rounding makes the Orillon, 


To make the Hollow Tower or Flank retir'd, 


A® you have ſeen the Reforming of the firſt of the three 

parts, placed upon the Flank, now you ſhall fee ano: 
ther of the two remaining parts, the Form of which you 
muſt henceforward call the Holow Tower, the Conſtructure 
of which is thus. | | 

(1,) Draw from the Capiral Points of the Baſtions a 
ſmall ſtreight Line within fide of the Baſtian, through rhe 
end of. the Orillon, h 

(2.) Pug five Fathoms upon. this Line which you have 
drawn, as alſo upon that which is almoſt parallel to the. 
lower part of the Curtin, This is called the Brifzre, 

(3.) Take the Extremities of the Briſure with the Com- 
paſs, and with rhat Diſtance draw rwa Arches, which in» 
jerlect one another roward the Moat, in Figure 8. 

D 3 (44 Puy 
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4.) Pur the Compaſs upon that Intexſction, and joyn 
as ſaid Extremities of the Bry/are rogether by a crooked 
Line 3 and thus you will have the Figure which is made 
at this Day ig Frence in ſtead of the Flanks, as alſo the 
Deſign of the Entire $quare, Sce under B. Fig. 3. 


— CO _ 
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CHAP. IL 
Of rhe Structure of the Body of the Place of the Square. 


WE are now to {ce what Largeneſs or Breadrth is to be 

allowed to the Ramparts, Parapets, Moars, Coyert 
Ways, and Glaciss of Squares, and afrer whar marmer 
they are to be drawn : rve then what follows. 


Fathams. Feet. 
(1.) The Bate of the Rampart 11 o©o 
(2.) The Baſe of the Paraper ©3 00 
(3) The firſt Banque 00 14 
(4) The ſecond Banquet ©0 02 
(5.) The Moat from 16 to 20 09 
(6.) The Covert Way 04 ©0 
{7.) The place of Arms I 3 Te 
(3.) The Glacis 36 oO 


In cafe. the Grpund will giyc yan teave ta take more, 
you may do it, 


The Explanation of this Table. 


fr,) Take 11 Fathoms, and carry them parallel ta the 
Currins, Flanks, Faces, Briſures and Hollow Towers, on 
that fidg roward the inſide of the place; to knaw after 
what manner you are to draw the Parallcl to the Hollow 
Tower: Pur theſe 11 Fathoms before ; rhen open your 
Com to the Point from whence you drew your Hok: 
Jow Tower, and draw from the ſame Point through the 
faid't 1 Fathoms a crookgd Line, till ir joyns the Bati of 
the Briſure and the Face. * : | 
 (2.) Take three Fathoms, and carry them in the ſame 
manner. parallel tq the Deſign, ra the end the Bafis of the 
Rampart may he oppoſite ro it, and parallel. Bur ow k 

; oug 
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_ ro make this Paraper , or three Fathoms , parallel 

to the Orillon, as far as'the Briture : ' For there ir is 
that the Parapet of the Orillon roi ro end, As for the 
Hollow Towers, put as already thav been faid,three Fathoms, 
for that is the breadth of < Paraper, þefore the Hollow 


Tower, and open the Compaſs to the point from which 
you eu the Hollow Tower, and- the Bale of 'its Ram» 
tro draw. from the pne pom hn through the. | ghecy Fas 
, put: before. the HallowT ower!'a crooked Line Joya» 
Bos Paraper of the lower or Bejlure, and rhe-pr, 
of ;the. 2 Fai and) there, where I rouch 
the ſaid P i, Eran rn T den! fall Linen 
che next Be 

(3.) Take a Foot and a half, and draw with char dis 
ſtance a Parallel round abour the Parapet, toward the Baſe: 
of the Rampart, which will repreſent ro you the firſt Ban- 
quet-z round ahout which on muſt draw DU Parallef 
of rwa Foot to mark. out 

(4) To draw the Breadrh of the Maar, rake: from 16. 
to 20 Fathoms, and:draw with. thar diſtahee.a, Parallel ro' 
the Faces, till they interſect one another before the Curtin. 
To draw this Parallel round about the point of the Ba» 
ſtion, you muſt pur rhe Compals of the Overture from 16 
to 20 Fathoms upon the {aid point of rhe Baſtion, and-draw 
a licrle Rounding of = thence to the ParaNels of the Faces, 

(5:), To mark our the: Covert Way, take from four-to 
five Fathoms, and carry a Paraliel to the Moat 3. bug {et is 
frony a point before the Rounding, 

(6.) Where the Ceyerr Way makes a Saliant Angle, for 
example, in G, put there 10 Fathoms to each ſide, as G, ], 
and GH, and afterwards with 15 Fathoms you ſhall make 
points where the 10 Fathoms terminate, and draw from 
rhe faid Points, in the point of the Interſetion, ſtreighr 
Lines; and this is thar which is called;the place of Arms. 

(7) Take 36. Fathoms, er as much as the Graand-will 
permir, and bring a' Parallel round abour the Covert Way, 
_ the place of Arms ro mark out the. Glacss or Parapex ' 
of the Covert Way, And thus your Square will be perb 


fectly fined, 
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CHAP. IV. 


the Strufture of the Half- Moon before the 
Y Curtin of the Square. 7 


the Angle of the Moar, or Counter raiſe 
| Yeo ar as long as rhe Devi cart, wh irs D 
fure for the Capiral P. Obſerve rhar in Polygons the 
Capital ought ro be 45 Farhoms in length. 

' 2. From the point Q.' draw a ftrei Line toward the 
ny goes —_ Baſtion, terminating on the fide of rhe Moa 
inS a 

3. Take five Fathoms, and pur them from $ and D. 
wpon the —_— toward the inſide of rtie Halt 

, as 

4. Pur the Rule patina n the Curtin of the 
Body of rhe place, and erect Gro The points E. F. two 
frnall ſtreighr* Lines, rill rhey cut the Faces of 'the Half- 
Moon, as in V H, and. the Lines EV, FH, will make 
you the Flanks of the Half-Moon. 

5. Draw the Baſe of the Rampart A B, of 8 Fathoms, 
parallel to the Faces, and the Flanks of rhe Half-Moon to- 
ward the inſide, as alſo the Paraper AC, of 3 Farhomg,the 
firſt Banquer of one Foot and a half, the ſecond of 2 Feer. 

6, Take 12 Fatlioms for the wideneſs of the Moar,which 
ought ro be drawn parallel re the Faces, bur not ra the 
Ts: Y You muſt piye iz alſo'irs Rounding before: the Ca- 

iral 

1 7. The erent Way, Place of Arms and Ghacts are made, 
arhriatn Hay frwke &Q, 5, 6,7. See the Plire ©, | 


CHAP, V 
o the Sethe f (be Ravelin before the Curtin, 
Tat Work ops the Hat Morn when you alloy 


y ng Flanks, = 


Set. 2. 
To make a Ravelin with Lunettes, 


Fine rais'd the Ravelin as it ought ro be done, 

1. Take rwo parts of the Flank of the Body of rhe 
place, and pur them at the Angle of the two act 3 that 
; ve, por he Cor Bor'y of the p pace and Fhae on ha 
avelin, upon t Counter ta mark out the Demi- 

* the L Lunertes, as AB, and A C, 

", ks the Flank of the Body of the place entire, and 
draw from the poinr BC, rwo Arches to cut one another 
in D, and then joyn B D, and C D, together by a ſtreighr 
Line, to haye the Faces of the Lunetrtcs, 

3. You draw the Moat of theſe Lunetres from the half 
of that af the Body of the place,allowing it alſo'a Rounding, 

4, The Baſe of the Rampart, rhe Parapers, and the Ban- 
quets, is made as for the Ravelin. See rhe Plare D, Fig. V. 


Set. 3 
To make a Raveljn with Countereguard;, 


H*vs made the Rayelin algne with irs Moat in the 
ſame manngr as has been fer dawn ; 

1, Prolong the Faces of the Ravelin above its Moar, and 
t;om the Interſechian of thar Line and of the Moar pay 
upan the Projongation 30 Farbowns, as A R. 

2. Put 15 Fathqns upan the Counterſcarp of the Mogx 
of rhe Rody pt rhe Face placing rhe Campalsi in the Angle 
ben B marker by's Right Live, which 604 gud 

l r by a Right Live, &, 4 
he Xa mk muſt þe fartized with a Rampart, Para 
Ranqueyss, Moat, Covert Way and Glacis, like the 
Freed If, the Diftances of which are alla hers ra be, 
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4. Having fixed this Work on the other ſide of the 
Ravelin, place a ſmall Reduir at the Head berween the 
two Counter-gards, which are thus to be raiſed : Firſt, 
where the Moars of the Counter-gards mmrerſedt one anos 
ther, erect from the fame Angle a Perpendicular of 20 far 
thoms, as E F ; then, diyide the Faces of the Countery 

ards into two equal pars, as BG and AG, and from the 

apital Point of your Reduir draw a ſtreight Line tos 
ward the middle of the Fares, marked by | the- point, G, 
rerininating on the fide of the Moat of the Counter-gards 
in H, ard rhe Line F H will be the Face, which is only 
to be fortified with a Rampart, Paraper, Mgar,Coverr-way, 
and Glacis, if need require. See the Plare C, Fig. VT, 


| Sea. 4. | | 
To make a. Ravelin, to be placed at the Entrances 
into Places.” | 


I. H vs the place for a Rayelin, you muſt erect a 
Perpendicular of 12 fathoms from the Angle of 
che Counterſcarp, as A B. 

2. You muſt pur at the fame Angle 6 Fathoms upon the 
Counrterſcarp for Demi-gorges, as A C and A D. 

3. Erect upon the points C D Perpendiculars of 4 fa- 
thoms.for the Flanks, X 

4. Joynt the Flanks and the Capital rogether to haye 
the Faces. 

5. Draw a Moat round about this Work of 2 fathoms 
and a half, parallel only ro the Faces, and round before 
the Point. In this httle Work is placed a great Corps dy 
Guard, the better to guard. the Gare and the Bridge, and 
prelent the Arms ro the Officers. 

6. That which 1s left of the place defigned-for rhe Rave- 
lin oughr ro be joyned rogether, as if the Corps du Grard 
were not there, and fortified with Ramparrs, Parapers, &c. 
as angther Ravelun, Sec the Plate D, Fig- VIL 


CHAP, 
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CHAF, YE 
To make a Horn-work beforg the Curtin. 
1, {Rect a Perpendicular from $5'ro $8 fathoms at the 
74 point of the Rayelin qr Half-Mson, a QG. 
2. Draw from the point G, to tach fide an Arch of 
60 fathoms. ' | | RE 
3. Take from 114. to r18 fathoms, which is moſt uſual, 
and reſet” theſe Arches in EF, at the Angle of the rwo 
Cannterſcarps D R. ; an : 
K- - _ E D wgether by a ſtreight Line, as alſp FR 
2 
5- Divide the Lincs E F intp two equal parrs, from the 
—_— of which ſer down a Perpenkidalhe of 2o Farhoms 
G H. jp"3 8 | 
6, Draw the Faces 8s for the body'of the place their 
length 1s 38 fathoms. 0.9 BoDD\Y 20000 [6d 
7. For the Complement of the Line of Defence take 
21 fathoms 2 feer, which joyn- rogether afrer the end'of 
the Face and of the Complement, to haye'the Flanks : Draw 
the Curtin allo. | | 
' 8. To make the Orillon and the Hollow Tower, go the 
fame way as is fet down 1in Lib. 3. Chap. 2. only that you 
do nor- divide the Flank bur into two equal 5 ; 
e Orillon of 


fieur de Clermont would have allowed to 
rhe Square rwo fifth parts of the Flank, 

9. The Baſe of the Rampart is to contain $ fathoms ; 
thar of the Paraper, 3-3 that of the Meat, 123 that of the 
Covert-way, 5-3 the firſt and ſecand Banquet are to havg* 
the tame widenels, as has been mentioned above, - 


Fhe TA 8 Z E. EY Feets 


The Capiral QG 88 
Lo de DE 113 

he Perpendicular G 20 
The Face -E L f 33 
$as Flank LN 15 


i mm nn nn — 
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Fathoms, Feet. 
The Complement, &c. HN, HM. 21 03 
The Curtin M N ; 38 05 
The Line of Defence E M. - 84 04 
The Baſe of the Ramparr o8 oO 
The Baſe of the Parapet 03 00 
The firſ xd > 
Jhe ſecond Banquet ©0 02 
wideneſs of the Moar 12 ©0 


To make a Ravelin before theſe Horns. | 


1. TRom the Angle of the Meat of the Horns, erect a 
- +  ftreight Line of 24 fathom for the Capiral QP. 

2. From the point B draw right Lines toward the 
Orillon of the two Baſtions of the Horns terminating ar 
the Moar, as QQ, O Q. 

3. Draw the Baſe of the Rampart, and the other diſtan- 
ces,as jn the working of the Hormn-work, orily that the Moat 
ought not to be wider than 8 farhoms, nevertheleſs ir muſt 
have its Rounding. $4 IS: 

4. The Coyert-way, the places of Arms and Glacis are 


- made;as ig the bogy gf the place. See the PlareC, c.4. /.3. 


CHAP. VIL 
To make a Horn-work before the Baſtion. 


N Pm the point of rhe Baſtjon draw a fſtreight Line 
of $86 fathems, A B. | 

2. From the point B draw to each fide an Arch of 60 fath, 

3. Take from 118 to 120 fathoms, and reſet thoſe rwa 
Arches in CD, the Angles where the Moat of the Ravelin 
throws it {elf into the Moat of the body of the place,as E EF, 

4. Joyn E C, CD, and D F together, by ſtreight Lines. 

5. Divide the Line CD jnto two equal parts, from rhe 
middle of which draw down a Perpendicular from 18 to 
20 farhoms, as B H, 

6. Draw the Faces ag uſually ; their length is to be 33 
farhams, as KI; the Complement is 21 fathoms 2 feer, as 
L N; laſtly, all the reſt is done as in the Horm-work befpre 
the Cuprtin, the parts of which have the ſame diſtaneo. * See 
the Ptare E, Fig. 910, CHAR 
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CHAP. VIIL 
To make a Horn-work with Shoulders. © 


'Þ PRolorg the Flanks rowards the Field to- the length 
of the Curtin A B, CD. | 

2: From B and D draw a Perpendicular of from' 24-ro 
28 Fathoms, S BE, DF: { 30 

3. From the Points E F raiſe other Perpendiculars from 
118 r0120e Fathoms, as E G, H F. TON 

4. Joyn GH rogether by a ftreight Line, which you 
ſhall divide into rwo equal parts, _ from the middle of 
which you muſt bring down a'Perpendicular of 20- Fa- 
thotns, as I K: ©. 

5. Draw the Faces as uſually, the length of which muſt 
be 35 Fathoms. 

6. The Complement of the Line of ' Defence is found, 
by putting the Compaſs napon the Extremity of the two 
Faces, and then keeping one Point of the Compeſs ſtand- 
ing in its place,ler the other-fall upon the Line of Defence. 
Which is alſo to be done on the other fide, as LM, NO. 

7. LM and NO are drawn together for the Flanks, as 
alſo M O for the Curtin. 

8. To have the Or:l/ion, rake two fifth parts of the Flank 
of this Work; the reft is made as uſually in like matrtier 
as the hollow Tower, or Flank retired. ' 

9. The Baſe of the Ramparr, &c.' ought to have the 
ame widenefs as the reft of the Horn-works, and to be 
drawn parallel as far as the Moat of the Body of the place, 
' 10. The Ravelin before this Work is made, as already 
has been ſer down in Chap.6. L3b.3. Sce the Plate F, Fig. IX. 


ee 


CHAP, IX. : 


To make a Horn-work with a Crown. 


| Divi the Exterior Polygon of the Hown-work into 
four equal parts, AB, C D, bs 
- 2, Take 
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_ 2. Take three of theſe four, and deſctibe them 

with an Arch ar ngle of the Moart of the ſaid Work E: 

3- From the point B erect'a Perpendicular as far as the 
OS ORE Sl 


4 Pur the fame three parrs of the point F upon that 
Arch, as FG and 8H, and joya F G and FH together by 
a Righr Line. , Oe 

- 5.-From the Line 'F G and F H, bring down a Perpen- 
dicular of 16 Fathoms, as I K, L M ;; then'draw the Faces 


bs uſually, of which lerthe leagrh-be 29 Farhoms. 
6. For the Complemear of the Line of Defence take 
15 Fathoms, antl then draw the Flanks,atgl rhe Curtin as 


©, bas 7 U Lied 
7. Prolong: the Faces; of the Harns ro. 27 Fathoms, as 
AN, DO, and Sn G N and H O toherhes by a Right 
$. Put 24 Fathoms upon the Wing of the Horn, on the 
ſale of the Place;/at the-pgints A D; as A P and DQ, 

9, From, the Pojyus N god O draw ſtreight Lines to- 
wards the Poinzs P Q,,, which terumunate on the. fide of the 
Moar. of the Hognwork in R $.. 

to, To. make-the Orion, dipide the Flank into rwo 


equal patts,, of, which the one ſerves for the ſaid Orion, 


and the other for the Flank retired”. You ate to obſerve, 
that the Flanks which joyn- their Faces ro: the. Moat of the 
ownwork, are, left: without. an Orz{;on. and a retired 
nk, as NR, OS , | 
. 31.; The. Baſe of the Rampart, ©; and. all the other 
di are farmed / as in the Horn-work. See the 
Plare:E, Fig. Xc *! - +: + 


lbs PT HO + FOR " 60 he... * 3 26 ms TE ER 
Wo CHAP. Xx. 
To make a Cirouin-wark before: the Curtin: 


———_ 


r. | the Capiral Point of your Ravelin erect a Pet- 
= pendicular of foo Fathom, and! if there be ng 
Ravelin, rake the Curtin! of the body of the place w_ 


_ — 
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the Dr: lors to dtaw two Arches, which cut ane Sa 
before the Cuttit. Frdm which Poind of the Interſection 


By nu 3 * I have alreddy faid conicerning the Capital 
= Naxplic, af AB, 


; the pls Io6 Fathoms, and make + Arch fie) 
the paint B to each ſide. 
3: Take 113 Fathoitis, and teſe&t thoſe two Arches as 
the beginning of the Orillon C D and E E. 
4. Joyn E B and BF rogether by righr Lines, aud draw 
ſtr Lines fram x bs poipts Þ F towitds the On ion of, 
the place, m—_ the fide of the; Moax GH. 


5. Divide the Line EB, and the other an into two: . 


ual parts,from the ale of whigh ring MIN” 
dicutats each from 15. to 16 Fathoms, by 


6.. You are ro draw the Faces as RY oe cw of 

which muſt be 31 'Fathoms, as OP, QR ;. the 

ment, 6c. of 16 Fathoms, as ST, Y W:: The Franks fre 

Currin are made, as lready has. vas? fr requegt K: ngus 
7. Divide the Flakk into to tWo. 1 paris 

ſerve one for the Orillion,and the 0 et foe thi nk = 
8. The Baſe of the Ra Fakes vp 8 Farh ams,. 

of the Parapet 33. the Brgy on t a Foot and a 

the ſecond 2 Feet ; the EE the Moars 12 Fathoms; 

m the Cayert-way and Glacis, obferve the fame breagth as 

there- is round about 'the body of the phce. See the 

Plare G, Fig. XL 0m 


The Table for this Wark. 


Fathanms. Ret. 
The Capital Line A B 1007 ;".-,00." : 
 Fhe Exterior Sides'B E, BE. I o0 the 
The Wings EC and E D, with m_ Yi 
Complements ro the Orillions 5 410 
3  -— op ty / 17000 
31 "Y- 


3 X ow 
EE. 30 _ 1 
pieweor of the Lin of Dekence 76 


i\ It _ add 


way On. _— 
. bo 
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CHAP. XI 

To make a Cormn-work before the Baſtion, 
r; upon the Capital Line of the Baſtion a Perpen- 

yp 12g 100 Vakoms, as AB. - "hx 
2. From the point B draw to cach fide an Arch of too 
3. Take 92 Fathomis,and reſet thoſe Arches at the Con- 

courſe of the two Moars, viz. That of the Ravelin,and that 

of the body of the place, in C'D, as ED, F C. 
4- Joyn CB, BD, F C, and ED, together by ſtreighr 


ines. 

5. Divide the Lines CB and BD into two equal parts, 
from rhe middle of which you ſhall bring down a Perpen- 
dicular of 19 Fathoms. BE: OT 'o 
6. You muſt draw the Faces as uſually, allowing to the 
maſh of them 31 Farlibr®i$ 3 , to the Complement, &c. 16 
Farhoms ; to the Flahk 13 Fathoms,. 3 Feet; to the Curtin, 
29 Fathoms 3 Feet ; ro the Baſe of the Ramparr, 8 Fathom; 
ro the Baſe &f the Paraper,z Fathom; and ra the Banquets, 
Coverd-way,and Glacis,as uſually. 'See the Plare H. Fig. X11. 


SS > 5 + As 
To make a Ravilin before the Point of a Baſtion, 


t. PRolong the Parapet of the body of 'the place above 
the Moar, ſo that jt may cyt t in QS. 

2. From the point of the + mp _ a ſtreighr and 
icular Lme,u which put 36 Farhoms, beginning 

at the Moat, as C V for the Capiral, Th, | 
3- Upon the I of rhe Parapet by the points 
SR 14 Fathoms for the length of the Flanks; as 
| 4: JoynTV,VR together,and you will have alſo'the Faces. 
5- Round about the Faces of the Flanks you fha}l draw 
the Baſe of rhe Rampart of 8 Fathoms ; that of the Paraper 
1 3 Fathoms, and the rwo Banquers aS uſually; arid the Moat 
of 12 Fathoms,paralleſ ro the Faces and the FlanksWithirs 
ela bofore the Capirat Point V, and the Flanks TR. 
See the Plare I. Fig X11, CHAP, 


RS : 


Book IT, 


. hes 


CHAP.XIED 
To make a Single Tenail, 


I, PRolorg the Flanks of the Body of the place to 116- 
Farhoms, as A B C D. 

2. Joyn B D rogether by a right Line ; divide it into 
two equal parts, and ler fall from rhe Middle a Pers 
pendicular of 26 Fathoms, as E F. Bur you muft obſerve, 
that this Line oughr nor to be longer than 20 or 22 Feet, 
when there is a Ravyelin or a half Moon before the Curtain 
of the Body of the place. 

3. Draw the Extremiries of rhe Wings in the point-F; 
as BE and DF. 

4. Draw the Baſe of the Rampart 8 Fathoms, that of 
the Parapet 3, the rwo Banquets as uſually, The Moar 
12 Fathoms, the Covert Way and Glacis as for the Body 
of rhe place. | 

The Ravelin before the Work, 
I, TdVvide the Faces of the Tenaille B F and F D. into 
rwo equal parts, and put the half of the one upon 
the Perpendicular crectcd upon the Angle of the Counters 
{carp, as G P, 

2. From the point G, toward the Middle of the faid 
Faces of the Tenaille, draw ſtreight Lines for the Faces of 
the Ravelin, as G L, and G M, 

3. The Diſtances for the Body of rhe place of the Raves 
lin are the ſame with thoſe of the Tengille, only that the 
Moat belonging to iris no wider than $ Fathoms. See the 


Plate K. Fig. XV. 


__—. 
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CAAP. XIV, 
To make a double Tenajl, 
1, PRolong the Flanks of the Body of the place to 1 16 Fa- 

thoms, as AB and C D. and joyn B D together by 

a right Line, - 
2. Divide the Line B D into two ecual parts, and ler 
fall from the Middle of it a Petpendicular of 25, Fa- 
thoms, as E F, E 5 : 3. From 
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3. From the points B D. draw ſtreight Lines in the point 
F for the Faces, each of which muſt be divided into twg 
equal parts, as B G. DH. 

4. Eredt-a Perpendicular upon the Angle of the Faces 
of 45 Fathoms, as F }. 

5. From the point ], draw the Counter-Faces in the 

ints G H. 

6. To the Wings, to the Faces, ahd Counrer-Faces, draw 
the Baſe of the Rampart parallel of 8 Fathoms, and all 
the other Diſtances as in the ſingle Tenaille. Sce the 
Plate K. Fig. XVI 


—_—_— 
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| CHAN. AT. 
To make a Baſtion with Counter-Guards. 


| FiQcmerly they were wont to-pur theſe Works before the 


Baſtion,the better ro eover them- The Structure is thus. 

1. Draw Lines parallel ro the Faces of the Baſtion of 1 5 
Fathoms, rermiinating upon the Counterſcarp of the Rave- 
lin or Half-Moon, and forming a point before the point of 
the Baſtian,. as AB C. 

2. Draw the Baſe of the Rampart to theſe two Faces of 
13. Fathoms, as ED. All the other Diſtances are the ſame 
with thoſe of the Ravelin or Half-Moon, See Plare I. Fig. 
14. C. XIL Lib. IIL 
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CHAP. XVL 


Of the Strutturt of a Pentagon. 
Fathoms, Feet, 


_ ho... 


mT Semrdiamerer--- 153 —ol 

2. The Exterior fide AB. CD]. 180 O2 

3. The, Perpendicular E F. 25 ©0 

: 4-. The Face A.F. SY 00 
.: $- For the Complement of the Line of j 

Defence F G. take | EL 03 

2} 6. The Line of Defence G-B. 5 PW... 

.. 17. The Fank] G. . © | | Hs 


-. The Curtain G H, | 73 04 


-- 


The E xpl; cats9n this Table, 
gee Chap. 2. Book 3. {There you ſhall find all that is ne- 
ceffary for the Structure of a Pentagon ; provided you 
rake rhe Diſtances preſcribed hee, £ thole, thar are metr 
tioned in the ſame place. See the Plate F, Fig. 16. 
Of the Strutture of 8 Tenaille in the Moat. 
f bby juſtifie what has been ſaid above of the Line of De- 
fence,obſerve this Work, the-yeructure' of which is thus. 
7. Pur the Rule upon the advanced. Flank bt-rht Body 
of the place; and draw a Parallel to that Flank of from 5 
ro 6 Fathoms, which rouches the Line-of-D&fenc® before 
the Orillon in E B. | | 
2. Divide the reſt of the Lins of Defence from BE. 
ro the'neareft Angle C, into rwo equal parts, as B F. B G. 
3. Take the Diſtance F&, berwetm'the points of the 


* Compaſs, feaving one upon the poitgr Ft Carry the other 


from the point G upon the Comptetnent of the Line' of De- 

fence, mnrk'd F. Then fix one point of rhe —_—_— up- 

onthe poirir G. and carry the ether; from-Þ. _ 

other oppeſite Complement, mark'd'H. Ther ji 

_ G wgether, to form the Flanks : Do the'1 —_ 
urtain H ]. 

—_ Draw the Ha of the Rampart of Z Fathoms to the 
Faces, and to rhe Flanks of -_ Tenaille ; and to the 
Curtain from 4 to 5 Fathems. Then the. Baſe. of rhe Para- 
pet of 2 Fathoms 3 Feet roynd abotit. You fthall mage > the 
2 2 Banquets aS uſually. See the Plate M, Fg? Ft 


CHAP. XVII. 4: -: 
Of the' Structure of a Hexagon, aid other Pay 


I, THe Semi-diamerer rakes'up | th. 180 
2.” The Exrerior Polygon "4 "26g 
+3. The Perpendicular 2.918 -5 aq 
4. The Face 50 
5, For the Complement of theLine of Defence 33 
6. The re Defence LEES. -. 22> 
þ The The - Tg "0 
71 

The oe: Diftances are equal to thbſe of rhe Pentagon. 


.% > 


2 
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® 
Sea. 2. The Heptapor. 
P48 Fathoms, Feet. 
'. THe Semi-diameter rakes up 207 03 
2. The Exterior Side 180 00 
3. The Perpendicular ; 27 T- 
4. The Face 50 09 
5. For 'the Complement, &c, 27/108: --o5 
6, The Line of Defence - 135 - 03 
», The Flank X 24 0G 
$8. The Curtain 40S 03 


SeR, 2. The Ofogon, 
; s. Fathoms, Feet. 


Ss an a 


I. i Ks Semi-diameter 2383 ol 
2. The Exterior Polygon i80 oo 

3- The Perpendicular 28 | oo 
4. The Face 5 00 
5- For the Complement, &c, 28 oo 
6. The Line of Detence 137 03 
7. *T he Flank | 25 o4 
8. The Curtain - 71 v4 


Sea. 4. The Enneagon. 


Fathoms. Feet. 


F. JH Semi-diameter 263 ol 
2.. The Exterior Polygon 180 © oo 

3-- The Perpendicular 32 00. . 
4. The Face 5oO OO 
5. Far the Complement, &c. 33 ©0 
6. The Line of Defence 1383 00 
7. The Flank : 29 ©0 
8. The Curtain T0 ,* ©3 


SeR. 5. The Decagon. 
Fathotms. Feet. 


I. He Semi-diamerer 2510 03 
| 2. The Extcrior Polygon | 1380 .,. £00 
bi 3-. The Perpendicular 36 _ 00. 


4. The Face Te 1 
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5. For the Complement, &c, 33 oo 
6. The Line of Detence 135 09 
7. The Flank 32 00 
$. The Curtain 70 00 
Seft. 6. The Hendecagon. 
| Fathoms, Feet. 
I, THe Semi-diameter 319 oO 
2. The Exterior Polygon i180 00 
3- The Perpendicular 37 oO 
4. The Face 152 00 
5. For the Complement, &c. 33 ©0 
6. The Line of Defence 135 oO 
7. The Flank 32 oy 
8, The Curiain 70 00 
Se. 7. The Dodecapon. 1 
Fathoms, Fees. # 
r, T e Semi-diamerer 3479 o©O4 Fr 
2. The Exrerior Polygon 130 05 E; 
3. The Perpendicular 4A2 ©O 'F 
4. The Face ; > | 
5. For the Complement, &c, 33 ©0 Y 
6. The Line of Defence 137 00 
7. The Flank 37 00 
8. The Curtain 69g o©o 
CHAP. XVIII ; 
To make the Profil. 


H4ving now treated of rhe Breadths and Lengths of rhe 

parts of a Place, it is requiſfite ro ſay tomething 
of the Heighth of the ſaid parts; or rather after what ( 
manner to make the Pfofil of a Place. To which purpole | 
rwo things are to be oblcrved. 

1. That you erect rhe Profil of the Exterior Works at- 
rer the ſame manner as that of the Body of the principal 
Place ; provided that you apply thereto the Heighths, of 

E 3 while 


© WEI 
+ <= 
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which I ſhall ſpeak as much as is neceffary tb be known, 
whereof the Breadths have been above exhibired. 

4. That 10 Fathoms of the Scale of which I make uſe 
in delineating rhe Body of the Place, make but one, when 
I would make the Profil of the ſame Plage. So that 100 
Fathams which'I have'applyed ro the Body of the Place, 
for this puxpole, afford only a Length of 1o Fathoqas. -» 


The Profil of the Body of the Place. 


Or Examples ſake, let us make the Profil of a, Penta- 
gon ;' and then obſerve that which follows. A. 

1. Draw a long ſtreight Line, and there mark 11 Fa- 
thoms for the Baſe of the Rampart, beginning at the Left 
Hand, as A B. | 

2. Put 1 Fathom 4 Feet immediately behind the Point 
A, upon the ſame Line as A C. This Triangle marks our 
the Interior Talus, And ro mark out the Exterior Talw, 
pur. 1 Fathom immediately before, B, as BN. Bur in the 
Field you, guſt allow larger Talus. to the Rampart; accor- 
ding to the.Nature of the Ground. 

3- Erect. upon C D rwo EET 61" cach of which 
contain 3, Fathoms in height, as GE, DF, and then 
joynAE,,EF, and F B, by a right Line, and that will 
afford the heighth of rhe Rampart with its Talw. 

4. Put 4 Fathoms of the Point E toward the Right 
Hand, to mark'our the Platform of rhe Rampart, as E G. 

5. Erect upon G a ſmall Perpendicuſar of a Foot and 
a halt for the heighth of the firſt Banquer, as G ]. Then 
draw from the point J a Parailel to the heighth of the 
Rampart a Foot and a half broad, as ] H ; that is, the 
breadth of the Banquer. Then fer another Perpendicular 
upon the point H, of the fame heighth as H] ; and from 
the point | draw alfo another Parallct of rwo Feer broad, 
as L M, and then you will have both the Banquets. 

6. Pur 4 Feer immediately behind the point G, as G N, 
and then upon that point ereCt-a Perpendicular-of 8 Feer, 
as N'O ; which done,” joyn the peint M, and the poinr O 
rogether ro get the Interior heighth of the Paraper with its 


Sai, Ts 7+ Prolorg 
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7.. Prolong the Exterior Telus B E rwo Feer farther, as 
H P, and joyn OP ropether to haye the breadth of the 
Parapet with its Exterior Tatus. | 

$8. Put four Feet upon rhe firſt Line behind rhe poinr B, 
as BQ; from which point ler fall che Perpendicular 
QR, of 3 Fathoms, and joyn B R rogerher'for the Scarp. 
Which done, pur 20 Farhoms behind the point B, fer the 
breadth of the Moat, as BS, then pur two points before 
the point S, as ST; from whence ler. fall another 
Perpendicular of 3 Fathoms, as T V ; then joyn VS to- 
gether to have the Counterſcarp of the ſame k V and ſo 
the Moat will be entirely repreſented. 

1o. After this take 3s Fathoms, fo far as the Ground 
will permit, and put them behind the point W, upon the 
ſame firſt Line, as W A, and then joyn them together by 
a ſtreighr Line, to repreſent the Glacis. After rhis man=» 
ner you ſhall have the Body of the Place according to its 
Lengths, Breadths , and. Heighths, See the Plate N, 


Fig. 17. 
The Profil of Exterior Works. 


His Profil is made as the preceeding in reſpect of the 

7 firſt points, ſaving only that the Baſe of the Ram- 

part be no broader than 8 Fathoms, - nor the Ramparr 

higher than 14 Feet. As to the 8 point of the Deſcription 

of the precceding Profil, the only difference confiſts in rhis, 

thar the Moat 1s not larger here than 12 Fathoms, nor 

deeper than 2 and a half. All the reft is done as in the 
preceeding. See the Plate N. Fig. 18. 
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CHAP XIX. 
How to trace out the Draught of a Fortreſs in the Field, 


Arr you have ſeen the manner of Fortifying upon 
Paper , it is requifite for' an Engeneer, of any 
one that would diſcourſe of Fortrefles, ro underſtand” of 


i 
F. 
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what breadth, height,” and depth, their Parts ought ro be ; 
whence the one or the other part derives its defence, whe- 


-* o 


ther it be neceſfary to fortity one part more than another; 


where to attack a Place, and afrer what manner to fru- 


ſtrate the Enemies defign. We ſhall therefore now ſhew 
how to trace out a Fortreſs in the Field : To which pur- 
poſe ir is neceffary ro know which are the Angles of 
Exterior Polygons ; being theſe that follow. 


The Angle of the Exterior Polygon, 


Degrees. 

The Angle of a Square is of 90 
That of a Pentagon of 108 
Of a Hexagon of 129 
Of a Hepragon of _ 1283 
Of an Octogon of 135 
Of an Enneagon of 140 
f a Decagon of g 144 
an Hendecagon of 147 
Of a Dodecagon of | 150 


The Explication of thu Table. 


For Example: If you would trace a Polygon of five 
Baſtions, which is called a Pentagon, of which every Ex- 
rerior Polygon muſt have the length of rhe Line given AB, 
which is 180 fathoms, then proceed thus : 

r. Fix the Baroon, upon which you have your Afſtro- 
labe, in the hole that is made by the little Peg B, fo thar 
you may ſee through both the Sights of the Aſtrolabe, 
from the Point B, or the place where your Inſtrument is 
fixed, the Peg A. 

'* 2, Count from the left hand towards the right an Angle 
of 108 degrees, which is the Angle of the Exterior Poly- 
gons, to the Pentagon , (if you make an Hexagon, you 
take this Angle of 120 degrees, Gc.) there fix a little " wy 
which you may ſee through the moveable Sights, for Ex- 


awple, C ; That done,fix a Cord or a Chain to the en 
and | 


1; 
= 
: w bs 
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Book 11IT. 
"and draw'a ſtreighr Line roward the Poinr C, upon which 
you ſhall then pur the tengrh of the firſt Line given 4 B, 
as BD | 


3. Pur the Inftrument upon the Point D, fo that 
through irs Dioprers or Sights you may ſee the Peg B. 
Then ſeek by the Rule of the Diopters for the Angle of 
108 degrees, and there fix another Peg, which you may 
ſee through rhe Dioprers, as D E. Thar done, draw-a 
ſtreighr Line from the Point D to the Point E, and then 
xk _ tength of the Line B D upon the Line D E, 
as D F. 
' 4. Do this as many times: as is requiſite for a Penta- 

on. o . | 
p 5. Divide the Flank into three equal parts, and the 
firſt alſo into rwo others, in the middle of which fix the 
Peg H. Then faſten the Chain ro the Point H, and draw 
the Rounding; as upon Paper, with the Compaſs : That 
done, draw the Brilures of 5 fathoms, and make in their 
Extremiries rwo Arches ro cut each other in L Then fix 
in the place of the Point I a lirtle Peg, and with the 
Chain that is faſtened ro it, you ſhall draw the Flank re- 
tired, 

6. To make the Rounding of the Moat, ſer the Peg 
upon the point of the Baſtion or Ravelin, and with the 
Chain draw the Rounding, See the Plate O, Fig. XIX, XX 
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CHAP XX 


To make the Streets in a Fortreſs, 


— — 


Ps 
I. | B 1d to the Curtains of the place a Parallel of 16 
facrhoms for the place of Arms near the Ramparr. 

2. Draw all rhe Points made of that Line before the 
Baſtion of the place ; for Example, ABC DE. 

3. Take the Demi-gorge of the place, or which 1s bet- 

ter, 3o fathoms, and pur them from the Center upon thoſe 

. Limes 
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-yoyn the Line O 


Lines ABCDE, as abcd.e: Which diſtanggs joyn to» 
gether likewiſe by ſtreight Lines. - 

4. Take 3 fathoms, and put them at the Points A ay, to- 
wards Bb and C &, /as Ff, G g ;. which muſt alſo be 
done afterwards wirh B b, C c, D d, Ee, 6c. 

5. Joyn F f and G g together by Right Lines. | 

6. Take 8 Fathoms the Line Ff, and divide the 
reſt into three-equal ; parts. Then take one part of the 
three, and put it at the Points F and G, upon the Lines 
drawn in the Grand Place of Arms, as F G, GL. Which 
done, pur four farhoms upon the ſame Lines, afrer the 
Points HL, as H M-L N. Laſtly, joyn HL and MN 
rogether by right Lines. 

7. Take the ſecond part of the three firſt, and pur 
them after M N _—_— ſame Lines, as M O, N P, and 

rogether. Which done, you ſhall re- 
place 4 farhoms afrer the Points O P, as QR, and then 
likewiſe joyn Q R together. 

8. Divide each Side, F G, ft g, into two equal parts, 
as 5 T, and joyn = Lines Sd T together by a Righr 
Line. Then pur 3 fathoms on each fide of the Points 
ST, as Sss, T tr, and draw S T together; and theſe 
will form the Streers of your Fortreſs. See the Plare P, 


Fig. XXT. 
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CHAP L 
s Of the Principal Angles of a Fortreſs. 


ez 211% HIS Pook contains the Explication 
G Ny 24 of the Parts of a Fortrels, where- 
$1, of we have already ſpoken : By 
» F which are to be underſtood, the 
Cavaliers , the Streets , the Places of 
Arms, the Counter-Guards , the Ma» 
-gazines , Gares , Back-Doors , Draw- 
Bridges, Bridges, and other Things, But we. ſhall firſt 


pegin to treat of the Angles, 
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Es 
To find the Angle of the Center of every Regular Fortreſs. 


_—— 


Jhkide the Circumference of the Diameter, which con- 


rains 360 by the number of the Baſtions of 
your Fortreſs, and rhe Produdt of that Divifion will make 
the Overture, or Angle of the Center. 


x For Example : Let us ſeek the Angle of the 
369 (72 Center of a Pentagon; to which purpole, 
op 1! you muſt divide _ 360 Degrees by 5. | For 


in regard our Fortreſs has no more than five 
Baſtions, a larger Diviftor cannot be taken : So that the 
Product of the Diviſion being 72, we muſt ſay, that the 
Angle of the Center of a Pentagon has 72 Degrees of 


Overture. - 
dect. 2. 


To find the Angle of the Gorge, as it called after Vau- 
ban's manner; or the Angle of Exterior Polyzons, 


TO find that Angle, there needs no more than to ſub- 


ſtrat rhe Angle of the Center of the ſame Fortrels 
of 180 Degrets, atid that which remains makes the Angle 


of the Gorge. For Example: It you would know 


the Angle of the Gorge of a Pentagon , you 
130 muſt from 180 Degrees (ubſtract 72 ; for thar 
72 is the Angle of rhe Center of a Pentagon : Then 
_ _ obſerve what remains, which will be 108 De- 
E, oS grees, and ſay, That the Angle has 108 Degrees 
of OQycrture, 
Sect. 3. 


A® for the Angle of the Baſtion, and all the reſt, it is 

nmpoſſible ro know what their Overtures are, in re- 
gard they are not always the fame: So that it depends 
upon the knowledge of the Engineer to make the Flanks, 


fo thar they may form a good Angle of the Baſtion, accor- 
ding to which almoſt all the reſt rake rheir meaſures. 


Conſult our Authors upon this matter. Nevertheleſs we 
ſhall here ſer down the Overtures of the principal Angles 
after our manner of Forrtification, 


In 
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In a Square. 


(1.) The AngleW the Cemer is * 
(2.) The Angle of the Gorge 

(3.) The Angle of the Baſtion 

(4.) The Angle of the Courrin 
(5.) The Angle forming the Flank 
(6.) The Angle forming the Front 
| (7.) The flanking Angle 


In a Pentagon, 


(1.) The Angle of the Center is 
(2.) The Angle of the Gorge 

(3.) The Angle of the Baſtion 

4.) The Angle of the Courtin 
5.) The Angle forming the Flank 
(6.) The Angle forming the Front 
(7.) The flanking Aagle 


In a Hexagon. 


(1.) The Angle of the Center is 
(2.) The Angle of the Gorge 

(3.) The Angle of the Baftion 
{4.) The Angle of the Courrtin. 
(5.) The Angle to form the Flank 
(6.) The Angle to form the Front 
(7.) The flanking Angle 


In a Heptagos. 


(1.) The Angle of the Center is 
(2.) The Angle of the Gorge 

(3.) The Angle of the Baſtion 
(4.) The Angle of the.Courtin 
(5.) The Angle to form the Flank 
(6.) The Angle to form the Fronc 
(7.) The flanking Angle 
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In an Oftogon, 


(1.) The Angle of the Center 
(2.) The Angle of the Gorge 
(3) The Angle of the Baſtwn 
(4) The Angle of the Courtin 
(5.) The, Angle to form the Flank 
(6.) The Angle to form the Front 
(7.3 The flanking Angle 


In the Enneagen: 


(1.) The- Angle of the Center 
(2.) The Angle of the Gorge 

(3.) The Angle of the Baſtion 
(4.) The Angle of rhe Courtin 
(5.) The Angle to form: the Flank 
(6.) The Angle to form the Front 
(7,) The flanking Angle 


In a Decagon. 


{1.) The Angle of the Center 
(2.) The Angle of the Gorge 
(3-) The Angle of the Baſtion 
(4-) The Angle of the Courtin 
(5-) The Angle to form the Flank 
{6.) The Angle ro form the Frent 
(7-) The flanking Angle 


In an Hendecagon. 


{1.) The Angle of the Center 

(2.) The Angle of the Gorge 

(3.) The Angle of the Baſtion. 
(4-) The Angle of the Courtin 
(5.) The Angle ro form the Flank. 
AS.) The Angle to.form the | 
(7-) The:flanking Angle _.. 
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In a Dodecagon. | 

'  Degr. | Man, 

(1.) The Angle of the Center 2G 1} os 

(2.) The Angle of the Gorge ' #50 I 
(3:) The Angle of rhe Baſtion Ivo oo 

'- {4.) The Angle of the Courtin Iol Jo 

(5.) The Angle ro form the Flank 78 30 

- (6;) The Angle to form the Front 128 00 
(7.) The flanking Angle 52” \ 66. 

Sed. 4- 


Of the Angle of irhe Baſt ions. 


is Angle has occaſioned great Diſpures among the 

moſt part of the Ancients, who have Treated of For- 
tification : For ſome were of opinion, thar this Angle was 
0 be always acute ; others, that\it pnly ought to be fo in 
the Hexagon, and rhar it oughr10-be Righrin Figures. of 
more than 6 Baſtions ;-and this-was the uſual practice of 
M. Antoine de Ville. Others there are who maintain. the 
contrary, and ſay, That rhe 'acute [Angle is never to be al- 
lowed of, but in Figures 'that -are under'6 Baſtions, and 
that it always-oughrt ro be Obruſe in a Fortreſs which ex- 
ceeds that number. True it is, that the greareſt.number 
have been for the righr Angle ; and it were a fort of Ig+ 
norance to mainrain the contrary, 'Morſhenſer made choice 
of this Angle in a Square of 60 degrees, in a Pentagon of 
72 deg. in a Hexagon of 80 deg. in a Hepragon-ot $5 deg. 
43 m. it an Octogon:to an Hendecagon of 90 deg. :Freirevay 
made choice of this Angle from'a Terreragon of 65 deg. to 
a Pentagon of 74 deg. from a/Hexagon of 8 deg.to a Hep» 
tagon of $4 deg.17 min. fronvan Octogon of 87-deg.30 min. 
and from an Enneagon'to a Dodecagarrof 90. ' Bur he foon 
altered his opinion, maifitaining that this Angle ought ro be 
from a Terreragon of 50 deg: r9:a Pentagon of 69/3; from a 
Hexagon of '7 5, rs a Heptagon'of 79:deg.17 min, | from an 
Octagon of 82 deg.3o rain. to' an Enneagon of $5 deg; to 
a Decagon of $7 deg. ro an Hendecagon of 88 deg. 38 amn. 


# -. 
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ro a Dodecagon of go deg. Go!dman makes uſe of this 
Angle for a Square of 65 deg. for a Pentagon of 69 deg. 
for a Hexagon of 75 dep; for a Hepragon of 79 deg.17m. 

g. 30 min. for an Enneagon - of 
85 deg. for a Decagon of 87 deg. tor an Hendecagon of 
$8 deg. 38 min. for a Dodecagon of go deg. Paſcha 
takes it for a Square of 60 fathoms, and augments ir ſtill 
by five, according as the Polygon gains more of the Side. 
Bur they who have been accounted moſt skiltul; in the 
Art of Fortification, were always, as I have ſaid, for the 
Right Angle, th& it be alledged, that in making it Acure, 
there is room for more Firing from the Curtains ; or that 
in making it Obtuſe, it is more capable to withſtand 
the Enemies Batteries, and the Injuries of Time. The 
reaſon that kepr: them fo fix'd to this Opinion, was, that 
in their time rhey made their Breaches with the Cannon, 
ſo that this Angle being Righr, it had all the perfection 
thar could be defired 3 whereas the making it Obtule, dir, 
miniſhed the Capaciouſnels of rhe Baftion, and of its 
Flank ; beſides, that the fame Batrery could play upon 
both Fronts : And by making .it Acute, the Point of it 
was ſo ſoon broken by the frequent diicharges 3 more 
cſpecially, if ſeveral Guns playcd ar a Time ; belides,that 
bad Weather more eaſily ruined that Point. Burt to ſpeak 
the truth, we ought ro believe, rhat this Angle, whether 
Righr, Acute, or Obtuſe, ought never ro. trouble our 
Thoughts, provided ir be nor leſs than 60 degrees, nor 
much more than 100: For the Breaches are now made by 
Mining, wherein there is Uo more trouble to carry the 
Point of a Baſtion with an Obtuſe Angle, than with an 
Angle either Right or Acute. : Morcover, there 1s this in 
tr, that Breaches are rarely made in the Point of a Baſtion, 
bur in one of the Fronts, to the end, that in paſſing the 
Moart the Aſailants may not be expoſed to more than one 
Firing; 1o that provided the Angle be well able to rclilt 
the Injuries of Time, -it 1s enongh. However, much 
more than 100 degrees are not to be exceeded, becaute 
that being more open, it wauld, rcquire| the Capital Line 
ro be ſhort ; in which caſe, the Baſtion -would not have 
room ſufficient. _ 7 '  &&. 
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Seft. 5. . 
Of the Angle of the Curtaiw, 


PNgineers cannot agree concerning. the Overture of the 
"== Flank ; ſo that every one orders at according to his Fan- 
Cy. .* Erbard makes the Flank perpendicular to the Faces of 
the Baftions ; and his Reaſon is, becauſe the Flanks, being 
oblique 4boye the Currain, that is to ſay, -making an acute 


GEE with it, are much more expoſed to the Enemy, and 
conſeq 


wenely more difficule to beruin'd, as nor being batrer'd 


'by the''Cannon bur very obliquely: But granting that this 
were {o,it isno leſs a Truth to (ay, that as they are bur little 
&tpos'd, fo neither do they nor ſurvey very far ; and it is im- 
| poſſible ro make good Embraſures upon 2 Paraper, ordered 
after that manner. Forto play the Cannon above the Para- 
_ isro maks it impoſſible to preſerve it in a good condition ; 

ſides that a Flank diſpoſed after that manner, can never de- 
fend the Paſſage of the Moat, nor flank the Breach, nor in 

the laſt place, uncover the covert Ways. As for (Monficur 
le Chevalier de Vile, who makes the Flank perpendiculat co 
the Curtain, he has more Reaſon for what he does, than 
Frbard ; chough his Flanks are leſs than thoſe which Mons 

ficur Vauban makes uſe of, and that they do noe batter the 

Moat ſufficiently, nor the Countetſcarps, which is the moſt 
| eſſentia] parr of the Defence. Beſides, it is bat too well found 

by Experience, that when the Counterſcarp is gaived, the 

'reſt holds out but a ſhore time ; the Reaſon of which, if x 
be demanded, -is' becauſe the diſpoſing of the Places 1s fo 
diſadvaneageous, that one Day ſecs chem reduced to Dilt ; 
mndthe Embraſures made upon theſe Parapets, perpendicular 
tothe Curtain, are too acute , eſpecially if 1 be required 
that they ſhould clear the covert Ways. I know it may be 
ſaid, that itis eafie'ro mike an Orilon, or Ear, and 2 re- 


| tired Flank in a circular faſhion ; But the Orion will betoa 

feeble, unleſs you allow it the half of the Flank, and che 

remainder will not ſuffice for ics Defence, nor having room 

enough for ſeveral Pizces ta be placed upon it ; beſides that, 
F 
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chere muſt be a mixrure of great and ſmall Shot, which will 
cauſe an inevitable Trouble. 

Monſieur Pagan, 2 Perſon experienced to perfeRion in the 
Art of War, "and ofit whohas juſtly acquired the Repucation 
Ne En ergy Satng F Hank perpentoalr 
che firftrhar aſrer* 1 perpeadiculer £0 
the Curtain, by 2llowing them much more overture for ke 
mxkes them upen the Line of Defence 3 and 
hegives very good Reaſons for &t tn his Book of Forttficati- 
ons 3 where tre ſays, That his being prefeac at. aboye twenty 

eges, convinc'd 'him, thac Flanks perpeadicular to che Cur- 
rains, wereofhitcle durarce : And he wonders that the Re- 
pararion givento'the Hollanders, for their Perfeftign m the 
x Art of Furdificutions ſhould be fogreat, fince the Places for- 
ethied ing totheir Method, make ſo little Reſiltance ; 
and for that there is not one Which is well defended from 
the Canon; Nevertheleſs, we may preſiime to (ay, that 
Monſieur Pagun's Method ts not abopother without defets ; 
for the Evemy may barter a Flank ſo diſpos'd;beforcthe comes 
wponthecovert Way > Therefore to make the belt of 2M the 
Adyaneages which both the one and the other produces in 
his defence, Monſieur Faubaniallows an Overture to this An- 
iple, from 23 deg. to 106, as may be ſeen, Book IV. C.s. 
"SeB, 3. For by 'this means the Einbraſures made in the Pay 
'Tapet in 'this Flank, perfe&tly uncover the Moat, avd the 
covert Way. And though Monſicur Vaubey ſhould not have 
'made this Flank in 2'crooked Line, by means of the 9rilten, 
and che retired Flank, howeverit ought to be preferr'd before 
orhers ,; 'becaufe the Ravelin covers the Overture Which 1s 
zl lowed it above che-Perpendiculars e the Curczin, and cou 
ſequent}y it 1s not roo much expoted,; be fides that it confide- 
radly enlarges and diminithes rthe-Faces,. which arc the wear 
Leit Parcs'of a Fortthcatuuon, 


CHAP. 


AP, 
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CHAP. IL, 


Of the Flank. 
H E RE we muſt repeat what we have alreadyfaid; That 
thoughthe largelt Flagks are the beit;s lefsivisn 


Thing diſputed among the Engineers. AMorſheuſer made the 
Flank co a Square ofts Ms 4 V,of T—_ y1, of 203 
t0a Vi,of 22 ;toan VIl,as far as 2 Dodecas;ew of 14; Freitag 
made it to 2a Square of 32.3 taz Y, of 145 to a VI, of 16; 
tO ah" 18; coan Vil, of 20; to IX, of —_ RN, : 
24 3 Which Length he retains in Polygogs of 13 ap 
12 Bafſtions. Colman rnade it 2 nu of tz ; to Vo 163 
to VI, of a8; toaVil, of zo; to'an VIIE, of a2 ; toa 1X, 
v1] he came to Polygons of 12 Baitions of 24 Fathoms. Ja ge- 
neral, the Hanes make their Flanks to a Square of 15, 
Fathoms, 2 Feet; ws a V, of 18 Fathom, » Beer ;* wo 2 VI, of 
1, Farhgm 2 Fece ; to VII, 19 Fachorns 5 Feer; toan VHI, 
23 Farhows 2- Freth to a IN, of z> Fachoms 4 Foot anda 
half; coa X, 3 34 Fathams, z Foct; ro KI, of 24 Bathoms, 2 
Feet. Adon/icur the Count of Fagan, allows the Flank in a 
Square, 19 Fathoms, 1 Foot , to a V, 24, &c- 2s you may 
ſee, L. 3. C46, &1 7+ | 


— — LISA IT 
CHAP. 111, 
. Of the Faces, 


A S the Face is the moſt dangerou Part of 2 Fortreſs; 2nd 
tor that it 15 exrreamly expus'd ro the view 'of the Ere- 

my, 'us requilite that it thould be 25 ſhort as nay be, for 
thar, by haw much it 15 the more advanced towards: the- Field, 
by ſo much it is tte more liable xo be atrack'd + Whence it 
c- mes to pals tha: the Enemy of Lie generally makes 
F 3 cnnce 


——- 
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choice of that Part, to begin his Breaches. As to the length 


of the" Fxces, the Engineers differ as much one among ano- 


ther, as they do about the Flenks, Adrian Mctins would 
have the Face to carry two third parts of the Curtain, Mon- 
fieur, the Count of Pagan, allows it in a Square 5 5 Fathoms, 


- and permits the ſame Length for the Polygons, Freitag 


would have the Face to-be always 48 fathoms, according to 
the pradtice of all the Holanders, As for the Length of 
the Faces, after Vauban's Method, ſee Chap. 16. of the Third 


Book, 


— 


CHAP. IV. 


Of the Orillon, and Flank retir'd ;, together with the 
Briſure, or Place where the Great Guns are to be 
plamed, 


AS for what concerns the ereQing of the Orion, and Flank 
-*retir'd, according to Monſieur de Vauban's Method , 
there needs no more than to read what he has written there- 
upon 10 the Second Chapter of his Third Book, But here is 


.2 new Method ; which though it be not better , however it 


is as good. 

1, After the Out-Lines of the Fortreſs are drawn, divide 
the Flank of one of the Baſtions into three equal parts, and 
the"Pace of the oppoſire Baſtion into two , as, A,B, B, C. 

2. Draw from the Point B, which makes the middle of 
the Face, a Linethrough the third part of the Flank, which 
1s the neareſt to the Angle of the Shoulder D, prolonged in 
the Body of the Baſtion of 5 farhoms, as D E. 

3- Divide this ſame Third part of the Flank, into two 
equal parts; aSE G, and G D ; from which Point G, ere& 
3 Perpendicular of abeut two fathoms, as G H. Laſtly, Ser 
the-Compals upon the Point H, and ſo draw the Rounding 
of the 0ril/on, joyning F D, together, 

4 Draw from the re-entriag Angle of the Moat Þ a ftreight 
Lie throughrhe Angle of the Curtain L, prolonged in the 
Budy 


Body of the Place, of an equal bigneſs co the Line'D E 
that is to ſay,of five Fathoms,as, K 1; tothe end that you may 
have the Briſure, where you may place the piece of Cannon 
that points cowards the Half Moon,8& cannot be batter'd from 
the Ficld ; becauſe it is, as it were, covered by the Raven. 
Laſtly, To make the Rounding of the Flank retir'd, take the 
Diſtance K E, between the Points of the Compaſs, and 
make Sections toward the Moat, in L; from wheace after- 
wards draw the Arch from K to F. F193" 7 

It cannot be ſaid, bur that theſe 0rillens are yery good 3 
for :heſe Roundings give leſs advantage to the Enemies Can- 
non, and oy che room, as well' for placing the Cannon, 
as for the MusKketeers, If you objeRt, That the Diſtance 
from that part where the Enemy may paſs the Moat; is too 
great. ITanſwer, That the principal Defence of the Small 
Shot to hinder the Paſſage of' the Moat, cenſiſts in the Te- 
naille ; where you may ſeta Body of Musketeers, to fire con- 
einually. | 

Lipon this Method, Monfreur dc Clermont obſerves, That 
the Orillon of the Square would be tod little, if you allow 
ieno more than the Third Pare of the Flank, as to the Poly» 
gons, and therefore he requires Two Fifth Parts of the ſame 
Flank, for the Oril/on. See the Plate P. Fig. XXIH. attheend 
of the Third Book. 


hy. A 


CHAP..Y. 
Of the Curtain. 


N regard that the Curtaio ought to cover. the greateſt part 

of a Work, itis requiſite that it ſhould be of a reaſonable 
Length ; that 1s to ſay, that it ſhould never be ſhorter than 
Sixty Fathoms, and never longer than an Hundred. . Mw- 
ſheuſer allows it 92 Fathoms, and Freittag as much, Gold» 
man would have the Length to be of 96 Bathors 3 _Anibony de 
Ville 100, Tieu makes it 74 Fathoms in Length ;; Hiniſel 84. 
Monſiegr de Clermont allows it Three Fifth Parts of a Poly- 

| F 3 4" > 
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Fl ,. The Ovine ie Pagith 5s Fatholts, Monfiedr He Virke 
@ jj) hen forms t zetvbrding &© the Plutahiry of che Brftivos. 
It Av yollmay fee 26; 3 v, 17% 
I 1B) to riie of rh Cuirthins there are ſine Enpinetts, 


If whio will aye them robe, 23 is mark'd 2t the Lettbf A; of 
if which the Conftrition 13 Tach, See the Phite P, Fig. XX11. 
I ir rhe 8nd of Herhir'd Book. 

[if x, Divide. the Line AB in x rqual parts, 2s AD, 
lf] DM, NC, and CB, and cake 1 tor the Detwi-Gorge,as BC, 
AD., | 

2. Divide the fame Line AT into three equal parts, 2nd 
lf trke be for the Oapinil, as BE, AF. 

i 7 Where theſe thre Parrs ate marked, as at R and 
i! G, bring d6wn fromthe Points R, 'G, rwo P2rpendiculars, 
I; Hf which Tee rach have the: ied Ow che gs Lirie 
48 for 'ns length, as 'R H aft [, and Theh joyn Hl an I tope» 
i ther by4 Right Eine. © | 

[f . Make the Pojnts D and C, the Angle of the Cur» 
þ exih of 'r6> nk 

| 

| 


p, 26d >llow to the Blank the Jenpith of 
thre 'Der9-Ovrge,, 2% DP and 'C Q. | This bring done, joyh 
E'Q at) DP tjgerher, to have the Faces, The dela 
| ef the Curzin Fo, 1- Thirt it is roo ſhort, 2. Thar the 
i Forrificatioh takes tp bo thuch-roomh. - 3, That it rehders 
ji the Baſtion too Acute, 
1 Others there 2re that farm an Angie withont fide, 2s thar 
rmarged with Ore Tamer B. The "Conſtruction of 
which 1s after chis manner. | 
r; Divide the Lidt' A B*idtd fve equal parts, as A C, 
CD, DE, EF, and FB. 
2. Divide the firſt"?:Me 3B frto-three equal parts, and 
allow one for the Capiral, as Al, and BK; then joiq 
HT TidBx Whether, Wopiin' te Faces. 
tz. Nivide the C F ihto'rwo equal patts, and up, 
Pb tie middfe, added With the Vetter L, 'ereRt-2 'Per- 
1s hich Yrs thic half 'of the Face G'K-; 45 


x. Draw fam CF two Nifeight Lines to the Poine M, at 

you Curitin will de (nxde, 'Sec the Plare P. Fig. XKXIA, 
"Pers fake che'Cuttain bf *a © reular Figuewithi 
| | 60 ie 
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like that: which is marked C : Fhe Conftruftion of which 
is a5 follows. See the ſame Pilate. Fig. XXV. ; 

Haring obſerved what has horn a yoching the thee 
firſt Points of rhe. Preceding Cutrraio, take the E £ 
of the Curtain 'BC, and: make 'itwq Arches te craſs ar cus 
one another underneath ; ard from this Paine of the Io- 
terſetian draw an Arch, from” one end of the Curtain: to 
the other. | 

Laftly, There are others that form the Gyrtgio af 3 Cir- 
cular Figure without: fide, like chat which is mark'd D- 
The CoattruQion of which is like 9 that which. we- haye 
lends beferid'd,, coly tharkem are-dcbe the bation 
above the Curtain in E: From which Paint you afterwards 
draw che Arch from one end of the Curtay gy nk, BA 

The Breaſt Curmins are thoſe which are drayn frei 
out-right from one Flank to 2nacher, See the ſame Plank P, 
at the end of the third Book, Fig. XXVI. 


CHAP. VI. 
Of the Paraper. 


N regard that this Work is raifed to caver the Cannon and 
the Soldiers which defend the Place, ic mul} be allowed 4 
reatonable heighth 20d breadth. Gellarius allows this Feet 
ia heighth, with'a Foot of flapiag within fide; $o the'end 
the Soldiers may be able to ſtand the better when the Papapes 
is reared after that manner. The heighth withovi fide from 
the Carden ought. nat! to be above four Feet, becauſe the 
floping whioh 15 made by hole different Herghts, inward 
and gurward, gives the Soldior an eaber yiew of the Co- 
vert-ways, and the Moats that are before him. As for che 
Thickoeſs of the Parapet, Monſieur Cleywone allows it for 
the Baſis, the third pare of chez Baſis of the Rampart, The 
Count de Pagen makes it three Fathoms broad, Of which 
opinien are ſeveral others, 2s Goldman, Fretteg, and Mon- 


fieur Fauban himſelf, So that we may boldly ſay, my 
F 4 "2 ene 


nul A Treatiſe of Porrifeitits, Book I: 


the Thickneſs of the Parapet is good, when it is not leſs 
than 18 Feet, nor broader*than 24. For being weaker, the 
Parapet cannot Jong refit the torce-ofth e great Shot, which 
would ſoon levet'it with the Earth ard being thicker, it 
would hinder the Soldiers from"the fight of the Moat and 
che Covert way. 1 at ta fregney), 

* If you would line the Parapet, it muſt be allowed 2 
lictle floaping, that the Soldiers may havethe better footing, 
The beſt Lming of Parapcts is with Turf. "As for the 
Earth or Mould which you' are .co'make uſe of in ereing 
2 Pirapet,' it is'very requiſice to'mixar with Withy Twigs, 
or Brambles, andto ſow ir with any Weeds that take a deep 
root, 'to bind-the Earth together, ' ſo- that tha Cannon may 
not eaſily crumble ir down.” Hay of Burgundy is alfo very 
good for this purpoſe,” in regard that there is no Plane that 
purs* forth more or deeper Roots, © ©— ©” N 


av 


CHAP. VII. 


Of che Bayou 


AT the foot of the Parapet, upon the Plat-form, are uſu- 
ally niade rwo little Steps or ſmall ' Banks, of ml 
the firſt is about"two 'Feet broad, 'Goldmen makes it fo 
Feet, Freittag 3. the Count of Pagan 2. Monſieur Clermunt 
che*ſame ; and one Foot, ' and'one* Foot and a halt high ;; 
wherein they all agree: There are rwo made, for that the 
Soldiers are not” 2{l of zn equal heighth» - So that the low 
Men are placed upon'the upper Step:or Bank next the Para- 
pet, and the raller” upon the lowermoſt : :{0- that. every ons 
= have '2a view from the Parapet, and ciſcharge ar his 
eaſe, 45.7 alt 5: _- , \ . * | 7 
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CHAP. yI. 
Of the Rampert. 


' 


Fl S _ Ka = _—_ Piece = © Iooiſes: 
*. tion; and therefore mpart oughe to-be- higher 
and broader- than any of :che-reſt - of the Parts... -Fournicy 
allows for the Breadth of ehe-Ramparggrom 15 to 25 Pacts; 
and for-the Heighth, from the Leyel of the; Field: from x5 to 
_—_ gr Baſc of a Square 9g Fathoms - 
z Pentagon, 20. of a Hexagon, -11,- 0 ws vc Iz, 
of an O , 13. of an Runpages, 14. 4nd obſerves this 
Breadth ia all other Polygoas. _ The Heighth of the Ram- 
part he thinks ſuKicient if it be bur 3 Fathoms 3, and he raiſes 
the ſaid Rampart above the leyel of the Feild three, Fathoms. 
Menficur Clermont would have the fourth part/of the Face 
allowed for the Baſe of the Ramparty or; 1n the Feild from 8 
to. dz Fathoms ; believing that -a-larger breadth would nor 
only be uſcleſs,.bur alſp prejudicial, by reaſon of thegreac 
ſpaceof Ground jt would" take-up, and the yaſt quantity of 
Earth it would require. - Monſieur de Vauban never makes the 
Baſis larger than 11 Fathoms, alledging che ſame reaſon that 
Monfieur Cleymons brings. The heighth of his 
never-exceeds four Fathoms, whether to coyer the Houſes of 
the Place, or to commayd:zhe Enemies approaches : For be- 
ing, lower, the (Gariſor;waghin could never command: the 


Enemies. Works. If chey.taliime thatin-fome 2 _ 
Rampantiyrequiſce; I anſwer, That a good Capaledy (up- 
phys thardefegt, without raiſing: the Rampare- any 
igher, The upper Breadch of the Rampart oughe tobe 
from 4, to:6 Fathoms ; for being too narrow, it would. re- 
quire that 'the Parapet ſhould be made too broad to conſume 
the reſt of che Earth, appointed for the Rampart z beſides 
that-it would be prejudicial, becauſe too-broad a Parapet hit 
ders the Soldiers from the fight of the Moat ; and being too 


large, the remainder of -the Earth would. nox _— 
I IEE ; ; , 2 g 
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C | Parapet, which 1s alſo very dangerous. As for the 

| oa "of the Ramparrt , it has been ſaid above, That there 
| to be allow:d.te the of floaping of the Rampart, 
| | as the Earthtumbling doy/n from the top to the bottom cakes 
'F up of it ſelf. For eyery Body knows ,. thit, according to the 
| badnel{s of che Earth, Jeng floaping ought to be more or leſs, 

| 


the better to ſuſtain the hens wy The beſt Earth is that 
which is called GreyClay, next cothar the flimy Rarrh, he- 
cayſe char by reaſon of their clawimineſs, they beerer refiſt 
ro ern wk = remfelves with Keele flex” 
we es iccle floa- 
> and fore the Ros ocdsand Graſs better, To 
' foce "of ' Earth, where the Rampart 'is raiſed, two 
Branches'6f Willow 'are eo be ſer no bigger than'a Man's 
Thumb : Beſides that, the Earth is [to be fo hard rammed 
down, that ic may ſink four or five Inches, and that there 
remain © above ſeven or eight. Lattly, You ought to few 
with Hay-Secd and Weeds upon the ourfide in eyery Row, to 
the endehe Barth meyanermix with the Ronts, Nor is rhere 
ny Herb-chat cafts forth more or deeper Roots than che Spaniſh 
Trefoyle, or winged Clover. Moreover, you oughtes eroft 
che Platform (o, that the Plane of it may decline fomewhar 
rowirds the City , to Earry of the Water. When you 
plant” Trees apen the Rampare, it is a grex Ornament in 
zime of Peace, and 2 good Provifionin time of War. There 
are ſome Envinecrs thaedo not like this Advice : for they fay 
that the Wind makes fuch 2 noiſe, whenthe Branches hit 
one apainft enotur; that the Men nn hardly hearone an» 
mthor : befides 4h, it'is 2 greuo/hindrance to the Contingl, 
whtch is 2 'confideration not ther © be rejefAcd. Laff 
>; af We-cannotpabs by in filencothe Fancy of fome Men, who 
<he of the Rampare eo the number of the 
che Forerfieation 5, as if a Hexagon ought notte 


have as $00d « Rempert as a Deceagon, I would fain ak 
how vg! « Ks aces are not antackr with che ſame 


| rem) 7 utes gred anſwer, That there is more 
ef the Moat ofa large Place,than a {mall one ; 


we noply, That ie-vinybe ſpent upon the $1864: : far thae the 
larger the Glociſes are, tho better they are, / og f y 
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CHAP. Ix. 
Of the Embraſures and Aerions. 


NM NY OR ſeveral forts of Embraſures, but 
M*x beſt are hich 2re fireiphe and narrow within 
ſds, and wide rowards the rick; ro Re, end that the preac 
Guns may play with more eaſe toward the right 2nd lefr. The 
Mrrlons ro thee end that they may be good, onghtito be mzde of 
Farth, the nwoſt exfre to be ct may be : And this 
Farth'onpht 2Hfo-to be mixed with Withy Twigs,or Brambles, 
provided they cake Roor, after whuch they areto be lined 
withgood Turff, 


— 4.4 — ww 
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CHAP. Xx. 
Of the Moat in the Bed of the Place, 


N regzrd that every Fortreſs ought to be environed with 2 
Moat,we ſhall brirfly*<xamine'which ſort:cf Moats are Erſt 

to be preferrec. Some male: them broad, others narrow, 
one draws the Vopr parallel to the Faces, arother draws 
them marrower rowart the Point of the Bafhon, than in any 
pther Places. Lailly , one js:for 2 dry Ditch, another for 


a NMfoat char is full of Warer, One prefers a Moat very deep, | 


bur not fo broad ;; another world haye broad, bnt-nort fo 


Yeep, Tri us examire one of theſe in, order, © The 
Count of Pagan makrs hi dat Tir ® Bey "16 
Yroatd ; 2nd ; rrazaths? '6f 20, his depth does inot exceed 


A Rathoms. Monfreur Clermont tzkes from 1 6 to 26 Fathoms, 


for the Breadth of the Moat, bone nh fr regard ro the Plura- 
Iity of Baſtions , and makes ir hollow: from 18 to 26 Veer, 


ter would have icbroat from 15 to 15 Paces, -and dery 
hor r5'to'2 5 Feer, Eclarm makes tns-Moat 3; Fachoms dep 


ax "Be 
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and broad ar the top about 19, and at the bottom near 13. 
Monſieur. de Sauben prefers Monſieur Clermont's Way be- 
fore all the reſt, as to the Breadth and Depth of the Moat : 
For as tothe way of drawing our the Moat, Monſicur Cler- 
mons makes it narrower toward the Point of the Baſtion than 
roward the other Parts; more eſpecially if the Flanks are 
large ; for he ſays that otherwiſe, it would be requiſite chat 
the Moat{hould be as large-as the Length of the Flank, orelic 
much more narrow ; and in the firſt caſe there would be a ne- 
cefſity of making it very ſhallow, which would render it de- 
ſe&ive, for that the Enemy would eaſily ſhoulder himſelf inro 
it. And ſuppoſing it were of a reaſonable Depth , there 
would be Ground which no body would know what to do with, 
by reaſon of the extraordinary Wideneſs, - And in the ſecond 
caſe, there woyld be one ſide of the Flank, that would nor 
uncover the Moat, which would be agaiofi the Rules of Fortis 
fication. Others anſwer hrſt, that it the Moat were as large 
as the Flank, with a moderate Depth, that Widenels would 
hinder the Enemy from croſſing the Moat without great loſs 
of his Men, But if the depth were a little more than ordina- 
ry ; andit ſhould be asked, what ſhould be done with the 
Earth raketfour- of the Moat ; - chey reply, !rwould make the 
Glacss. The learned may judge as they pleaſe but 
for-my pazt, 1 hold with them, that are for making the Moat 
parallel to the Line of Defence. It they till abjeRt , char 


* the rounding of the Moat being as large as in other Places, 


all the whole Curtain and Face of the oppoſite Baſtion cannot 


.be diſcoyered ; we mult anſwer, that if, they would uncover 


thoſe. Parts above the, rounding, they aughe eo make no Moat 
at all, becaule the Poinc of the Baſtion 1t felf. is not proper 
For-thar. Add to this, thatif the Moat. be. made narrower 
toward che Point of the Baſtion, the Enemy haying once gain'd 
the Point,the,Earth of which is fi1l'd one: part of the Moat, he 
will caſily.paſs it by, throwing Bavins over the Ruins of the 
Baſtzons; which will ſhew him, as I may ſo ſay, the way to 
enter;Uirect!y into the Baſtion... ..; | 

. The ext Queſtion is, , whether 2 Moat full of Water is to 
be preferred before a dry Moat 5 which a diltinftioa between 
the great and ſmall Places will quigkly decide, As for Prev 

Farereſtes 
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Fortreſſes , it cannot. be deny'd bur that dry Mazats are to be 
preferred before thoſe full of Water, Some will obje, that 
2 Moat full of Water ſecures a; Plate againſt Scaladoes and 
Surprizes ; beſides that, is very hard to be filled up ; and 
that it affords great Trouble to the finemy, chatiwodld cicher 
paſs ic, or coyer himſelf, or fight Withinit: And that on 
the other ſide, beſides that a dry Dich 1s extremely expoſed 
to Surprizes, very caſie to be filled up, and no leſs eafie.co be 
paſſed ; itis very proper to cover the Enemy in making! of 
Mines, by means of which he may blow up 2 great,Part of the 
Place. But I anſwer to this, that as well a Maat full of 
Water hinders the Sallies of thoſe within, withour the help of 
Boats, which mate fo great a noiſe, that 'tis impoſlible 
the Our-Sentinels near the Place beſieged, muſt hear it; and 
the ſame that is to be ſaid of the Sallics, is to be (aid of the 
Retreats, Beſide, if the War t fills the Moat be noc a 
running Stream, it begets ac&ynwholſome Air, cauſes fre» 
quent Diſtempers, and renders the Soldiers leſs courageous, 
by reaſon of the noiſome Stenches that ariſe out of it ; and on 
the other fide, beſides that, a dry Moat is more commodious 
for Sallies, and ſafe Retreats; there is no Fear of Sickneſs 
proceeding from noiſome Watery and unwholſome Air. To 
{ay ſomething of the Conreniens of Mines, which the Ene- 
has to make, you muſt make a Ciuette, or little Dike in 
the middle of the Moat from 15 to 29 Foot broad, and very 
deep ; for the deeper itis, the better it 15; Surround it with 
2 good Parapet with Paliſadoes round about, and ſo you will 
be ſecure from Mines and Surprizes. As for little Fortreſles, 
2 Moat full of Water is better thana dry, becauſe Sallies, Re- 
treats, and Succors, are not ſo neceſſary as in great Places, 
The Moat is alſo 10 be rounded before the Point of the 
Baſtion, to the end that it may be of the ſame Wideneſs quite 
through , and that it may not advance too far into the Field ; 


Which ic would do if it were pointed, You may alſo ſet a 


Corps du Guard upon this Rounding, the better eo defgnd 
the Covert way. Laſtly, When you would, line the Mox, 
they never altow it any great Talus or Sloaping ; only they al. 
lowir ſuch as the Earth of the Rampart, and the Moat gives 


it of jt (elf, 
| CHAP, 
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CHAP, Xt. 


Of the Moar belonging to the Outer Works, and the A- 


f K- Moats bel to Outer-Works ought to be neither 
fo great, \'nor , as that which belongs to the Bg- 
bs ie Place : 4; idenefs of x2 Fachoms ſuffices for 
Moars, being hollow from. 14 io 15 Feet. 
- In ſhort, thereare ſome Engineers, Who wake 2 Jicele Moat 
2bour the Glagis, though ochers pra quite contrary, The 
firſt precend char the Eatth taken out of the Moat, ſerves tg 
fortifie rhe Glacys, and ſecure the Coyert-way, On the other 
fide it is ſaid , that the Avant- Moat (erves only go hinder 
the Sallies agd Retreats of the Garriſon : and this Reaſon 
prevails; for if you have need of Earth, the berte7 to ſecurg 
your cover'd Way, you may make the Moat of the Body of 
the Place deep, 2nd employ the Earth which you take from 
thence, for that popes If you think chat this Maat pre- 
vents Surprizes, and the Approaches of the Enemy; } an- 
fwer, that a good wide Glecis will do the ame, withour 


— 4 —_ 


- being at ſo much Chatge for an Avyaut- Moat Neverthcle(; 


fometimes they are conſtrained to environ the Glagss with ſuch 
a Moat : They make it five Fathoms wide,2nd two deep, Such 
4 Moat as this ycu may ſee Jþout the Citadel of Straybwryþ. 


YG _ _ _— — —_ _— | _ — 


CHAP. Ml. 
Of che covered Way, and of the Glacis. 


Good Covert way will tequize az Jeaſ? tive Fachaing in 
Breadth, eſpecially if the Groynd will perovic jt; for 
one broader is uw(lels 2nd prejudicial, uale(s ics Paraper be 


 Togher than orditiary ; ocherwiſe ut is cafily pieiced by the 


Eucmies 


ww CY vw TY as 


' berter to ſecare the Tovert way, we ruft ſay thar the 


———— 


4 4 eo 9 Go . -— & wv pot cndets ow 


mics Batteries : Aud one leſs wide, is defeRive in hi 
thefe is Hor room for (he grear Gurs 2Hd Men, bat 'o 
under the othet, Beſides, that Whit! ir It 105 

& is nor flanked on fo "Parts. av it waphit ; and it 


be (aid, i P24 be thin to> much in vitw of 
Lheny, wg et Effort 2 (am to make biws- 
er of the Covert-way. | 


y has tio other Sceuriry than the Glacis, * 


which ſerves ic for 2 Paraper rom bor, The Widenrh 
of it ought co be 2+ 12aſt from 36 to. 40 Fithems, Ilinff fr 
falf taſeabbly 4d its Tnclinacion towards the FM; ' But 


Glaciſe arethe det ; Tor chat by vhis means , che : 
lies more-open ; ahd'the Heſs. ie has of Sloapings, the Bene 
they are, decile the finall Shot is the more fecure in the Ov- 
vert Way, and dots more Execation, In thort, there is no- 
thing to be ſuffered about the 'G/atis, that may favour rhe 
Eneniy in his Appreaches:: 'So that Frhe Elarir be Higher thzn 
five Foor aboye the Covert way, you muſt par” 


Banquets below, as need thatl require 'for the ſhort flarur'd 
Soldiers. | 
CE CE CEE SCE Ce CC CEC DIICCy 
CHAP. XI. 
Of Palfe Brayes, 


HE itis, that ſome will azgk me why the French admit no 
® Falſe Brazcs in cheir Fortifications, as being a ſecond 
Defence, andaa admirable Work co diſpure the Counrerſcarp 
with the Enemy, ant to hinder him frem crofling the Moat. 
Moreover it is certain, that fmall Shot does more Execution 
from 2 low'than a high Place. Bzfides, chat the ſmalh hor 
laced in the Falſe Bray , doubles the Defence of ir, as thar 
ork doubles che Defence of the Place, Bur if you ralk of 
the Defence ; Why do {yr then pat the "Conmerſcarp before 
the Faces, knowing chat thoſe Parts defend nothing ? You 
will aoſwer, that this is to diſpute rhiz Paſfaye of the Moar. 
Buy 
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Eut cqufider; that the Enemy haying broken P 
Frakes _—_ afterwards pierce with his = Me: 
Fi nes alk Yn Mag typicp 
| t Work is very. advantageous to '» w 
would Wo ngly have evi to fill ths As for 


the pare of 4 Falſe Bray that is before the Curtain, ixisno 
longer good, becauſe it does not flank the Faces of the _BI- 
ſions, nor hinder the Paſſage of the Noat, which is objeRted 
always-for the principal Reaſon. Nevertheleſs the * CAT] 
der ofeh hit Work, which is before the Flank, will be. good: 
But know that this part is cafily rendered unſeryiceable, b 
boot np che Rampart, and the Parapert of the Flank, whic 
Halling wichinſide, fills up ics Platforrh : And if the Rampart 
in'd, the Sptinters of it maim the Soldiets, thar rare 
—_ Flank of the Falſe Bray:. To rertied) which De &s, 
the French now adays ere&t Tenailles inthe Moat before the 
Currain,and before on Flanks ſeparated from' rhe Body of 'the 
Place, by a little Moat, to the end the fall of the Kampar: 
of the Body of the Place may not kill or wound thoſe that are 
in ic, being lined with Walls There ls flocking of alt char 
you talk of Falſe Brays, that can be attributed co theſe Te- 
nailles z beſides thacthey caſt not the half of what thoſe a- 


ther Works do. 


——_— 


CH AP. XIV, 
Of Cavalcers, 


Cds are one of the beſt Hefences of 4 Plate, Viral 
they moſt go:2b] 94 ſcowre the Field, which obliges the 
Enemy open his Trecthes at a great diſtance, in, rega:d 


theſe 2: as ſo many ſecendBattrons;whiehart oppoſed to 4 
Enemy. And moreover ther they defFud ris Paige # Ur 


Mc oNMMmInde 7, —and_abs 
* tis certain, tfpoled, the ay defend jy 


Head of the bretch, which the Enemy ſhall make in the Face 
as the Baſtion, "wherein thoſe | Cavalcers are erefted, Nov 
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Let us ſee the Reaſons both of the one and the other. 


| = 7 
| There are ſome that would have the Cavalee:s plac'd upan 
that pare of the Curtain. which diſcovers the Face of the -op- 
poſite Buftion ; that is tro ſay, upon the Lines of the ſecond 
Flank,as A } the Conſtruction of which is ſuch , Seethe Plate 
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in regard that Qpinions are. different, as well in reſpet} of the 
ahhos where they are to be ſer; as in regard of theiy Figure, 


Q, Figure XXVIL. $4 "I 

t. Bring down a freight Line perpendicularly, kde: he 
Flank, and upon this Line put rwo third parts of the Demi- 
gorge; 25 A, B. bit | -03 465] 

z, Divide che Line A B into ewo equal parts ; as, A C, 
C B; and prolong perpendicularly the +Poine -C,. till this 
Prolongation be equal co the Dewwicgorge ; as, C, D. 

3. Bring down alſo a Perpendicular from the Point D, of 
the Lengen CB; as, D E; and at length join B E, toge» 
ther by x ſtreight Line, 

4+. Hzving rais'd the C2v3leer to a jt Height, they give 
ie 2 —_ of- eli ce Fathoms, and cwo Banquets , as is 
ul, , 

1 But ie my beobjefted agaiult chis Sicuzrion, thir the 
Cavaleer does nacflank, but very obliquely ; and by corſe- 
qu2zce, thar the EffeRts of it ar: of little conſequence. 

2. That th® Ruines which.the Enemy's Cannon will make, 
25. betng oppos'4 £2 it 17 Front, falling between the Cureain,and 
the Cayaleer, will kindzc the Execution of the Small Shot of 
t* Second tank. 

I T. 
1 Others lodge the Cavaleer in the middle of the Curtni 
and give it 2 Trangulze Figue; alledging, That an that. 
p2rt, oc and the fame Cayaleer may fink two Faces of the 


Biitions, To which 1c 15 anſwered, Thar a Cavalcer eanngt 4 


22 erected afterthar minver, but in Places which have mars 
than halſ-che Curtain for the tecu,nd Flank , which would be: 
rery diticulr, unlets ic were in Ciries where the Angles of 
he Pa!ygun are of 2 very large Ore: ture, For t {iy ,we'onght 
0 make theſe ſecond Hanks vety largegas well ra augment the. 
irog from the Cuctata,as t0.g210 20mm tor plictg ofthe Ca. 
G valees, 
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valeer, this is ro make Baſtions in a Place, that ferve for 
ing ; becauſe, that by this means, the Flanks are made 
ſo ſmall , that they ſeem to be only for Ornamene. 

- 2+ That the Enemy ſtands in no fear of the Firing from 
4a Cavalcer difpos'd after thatmanner, when once he is lodg'd 
upon the Counterſcarps, becauſe it is too high, and the Can- 
non cannot plunge low enough. 

The Conſ{truCtion of chis Cayaleer is ſuch. Sce the Plate 
Q- Fig. XXyY1II,B. | 

.x. From the Curtain bring down a perpendicular Line, 
and put there above 14 Fathoms ; as, A B. 

2. Take that Diſtance, and draw from the Point B a 
Circle. 

3. Divide this Circle into Three equal parts, beginning 
from the Point A; as, A C, AD, and CD; which joyn 
ropgether by right Lines 3 and this ſhall be the Baſe of the 
Cavaleer. 

4. Draw on the Sides A C, and A D, the Baſe of the Para» 
pet of 3 Fachoms.Bur it iz to be obſery'd, That theſe Gavyaleers 
are not to be erected but from 9g, to 10 Feet above the Plar- 
form of the Rampart,” unleſs there be very (trons Reaſons to 
raiſe ithigher. In che mean time,'tis very true, that this Cava- 
leer 1s not better than the preceding, becauſe the Angles of it! 
are very acute ; for when the Angle A is carried away,all the 
reſt is worth aothing ; ſince nenther Cannon nor Soldiers 
can fubſiſt up-n the fide AC, and AD, by reaſon of the 
Enemy's continual playing upon them. 

III 


Some raiſe the Cayaleers upon the Platform of the Ba- 
ſtian, and diſpoſe 1t in fuch a manner, that the Faces and 
Flanks of the Cavalcer ace parallel to the Faces and P!3oks 
of the Baſtion; as C, The Advantages that oro-=2d fog 
rus Diſpoſition, ace, that the Enemy being gor upyn the op- 
poſite Countericarp, will be troubled to lodge his Cannon 


. there, by reaſon of the Cannoa upon the Flank, and upon the 


Cuvaleer ; which playing without ceafing, will diſmounte che 
En-my's Artillery; hinders him from raiſing Shoulderings 
ro ([ecur2 himlſelt : Beſides thac , the Breach of the oppolite 
Face is much better defended, and the Field better ſgowred. 

Bur 
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Bue one would think they might enjoy all theſe Adyan es 
without poſlſelling che Plac-Form of the Biſtion 1 mb 
means deprive rt lves of the Advancage of making En+ 
rrenchments ; which favour the Defence of Aſſzults, Beides 
thac, rheſe Cavaleers are of no we for the Defence of the 
Breach made an the Baſtions where they ſtand, | And there is 
this mor eover, That the B :fieger may ac the ſame time, with 
a Mine carry _ 2 =_ of this Cavaleer with the Face of 
the Baltion. | And laftly, *Tis for the Defendents to deprive 
themſelves of ſeveral Adyancages ; which we {hall obſerve 
in the fetlowing Method , agd w hich has all the Advantages 
of the preceding Situations, withour beiog obnaxious to their 
ImperfeCtions. Bar before we ſpeak of this Cayaleer, ob- 
ſerve the Caaltruftion of ic ; of which we have ſet down the 
Advantages, and Diſadvantages, B25 

1. If che Baſtion is empty, 3c ought to be fill'd up, tall it 
come to be 26high as che Plar-form, | 

2, Which being done, raiſe that which was empty uj 00 
the Plac-form, from 9g, to 10 Fece, | 

3, Having leyell'd that Heighth toward the Top , yout 
ſhall draw the Biſe of the Parapet of chree Fachoms, which 
oughe not to be rats'd above 6 Feet; becauſe rhe Cannon are 
noe to. be placed higher ; for that w_ higher, they would 
require a Battery to be raiſed 02 purpole. 

IV. 

Laſtly, There are others that place the Cavaleer within 
the Buſhon, of a circular Figure, diſpoſing it thus ; 

1. They pto ong a Line of Defence 1n the Body of the 
Place, till ir cur che Radius of che Centre at the Point A, 

2. They divide the Diltance between this Paine A, and 
eh 'r cf the Gorge B, into ewo cqual pats; as, AC, 
CB. | 
3. Frm the Point C, they draw a Circie, which makes 
the B1 ſe of the Cavaleer. 

4. 'They.raiſe this Place from 9g, to 10 Feet, aboye the 
Pluc-foran of the R iftion. 

$. They allow this Cayalcer 2 Parapet Three Fathoms 
wide, andOag high, 
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6. The beft Lining of this Cavaleer, is with Turf; for if 


jr were of Maſon's Work, the- Bricks -and Stones , which 
will be ſhattered fiom it, would annoy thoſe that defend the 


'Rampart. ' 


Ie is objeted againit this, That they do not leave room 

h between the' Foot of the Cavaleer, and the Para 
ef the Flank, for the free paſſage of the Men that are to de- 
fend the Breach, and to'traverſe the Guns, which are upon 
che Flanks of the Baſtion, becanſe their -Carriages being 
lot, chey will take up a great deal of Ground. 

tie-is anſwered, Thar this Cavaleer being. diſtane, at 
Jexſt 5 Fathoms from the Paraper, this Paſſage ſeems to be 
more than ſufhcient to communicate between the. Rampart, 
and the Baſtion, -in reſpect of che place of the Cannon ; _ 
inregard the largeaeſs of the Baſe of the Cavaleer, may Þ- 
Iflened, if it be found to incommode the Paſſage, we mult 
confeſs, there 15 room enough, not only when the Cannon 
2re mounted upon ſmall Carriages, but that when they are 
mounted upon their uſual Carriages, theſe Cavalcers bear 
them aboveall others. 


CHAP. XY. 
Of Connter ſcarps. 


IT" may be-ſid, That Caunterſcarps cut in the Reck , are 
= the beſt ; fox, beſides the ditfca{ty of opeaning- them, to 
deſcend into: the Moat, they need 10 Faw, or Sloaping ; 
as being ſufficient to ſupport themſelves. 

Thoſt that are liged, areto be; preterr'd before thoſe that 
arenut, by reaſon of cheir durance; though it may be fear'd, 
That the Enemy will make uſe of that Lin ng , to tecure him- 
ſelf, and moke a Gallery all alo! g with Eybraſures, to play 
won thoſe thit defend the Moat : _ But this Reon fegnatics 
lictle; for when a Moat is full of Water, the Countericarp 


ought to be lin'd of necellity ; otherwiſe the Earth being 
| moilined 
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moiſtned by the Warer, tumbles eafily down ; bur if che 
Moat be dry, 2 Linicg is not ſo abfolacely negeſſary,” The 
Sloapirg oughe ro be allowed after ſuch'a' manner, Thar if 
che Enemy thould encer with the! Soldiers of che Garriſon 

ſome hot occafion, he could not cafily get our again. 
That part of the Counterſcarp which is e the Poine of 
the Bzflion, ought to be reunded , to gain the Space aboye 
the Coyert-Way , provided you can keep there's Body of 
your Men , to be1n 2 condition to ſuſtain an Aſſaule. 


_—— 


J_ _ ——_———_ — — .< 
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CH AP. XVI. 


Of the Streets, Places of Arms, Corps de Guard, and 
Magazines, 


FF Aving hew'd, Book 3. Chap. XX. kow ©0 make the 
Strects in a Fortreſs, we thall firit ſpeak of the Place# 


of Arms. The Grand Place of Arms oughr' ro be in the - 


middle of the Fort ; the conſtruftion of which is comained 
in Chap XX. S:& 3 The lefſer Places of Arms ought- ro 
be on the fide of the Baſltons; the bigneſs of which to be 
be proportioned ſo,as to hold 20s men for every Baſtion; or 
500, if they are to ſuſtain-2 Siege: And-m regard thae 
every Man marching in Baecglia,, takes up no more than 
Three Feet in Rank, and Seven if File, ic is eafie to know 
how many Men will ſerve for every Fortreſs, and how large 
the Places of Arms ought to be, 


The moſt numerous Corps de Guard ought to be in thofe 
Parts, Where the moſt numerous Guard mounts. There 
maſt be one or two Chimneys ar leaſt ; and 2 little Theatre 
of Wood all along, about three Feet high from the ground, 
and ſeven or eight Feet broad, for the Soldiers to lie upon. 
The other Corps de Guard , built after the ſame mie te 
50 be placed near the Gates, or Paſſages, 
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In regard that there is 2}ways Occaſion for Ammunition, 
that is, for Powder atid £all, for the Soldiers thar are upon 
the Rampares,there muſt be Arſenals nearar hand. Bur great 
cafe muſt be taken 16 put the Powder where it may not take 
Wer,; much more , where it may be in danger of being 


Fired. 


The Magazines of Hay and Provender for the Cayalry, 
ought to be near the Stables where the Horſes ſtand, © The 
ethers mult be built in the moſt ſecure Parts of the Garr1i- 
_ | 

1h regard the Soldiers, as well Foot, as Horſe, are often 
lodg'd 1n Hurts 3 theſe Hutrs are to be ſct up near the Ram- 
part,to the end,thar in caſe 6fneceſlity, they may be ready up- 
O1the Rampart, to defend the Place. To which purpole, the 
Town is to furniſh them with Beds, Tables Benches, & ___ 
ings for the Officers Chambers, under whcſe Government th 
Soldiers are to ſerve z their Preſence being neceſſary, ro kee 
them- in order, and from being injuridus to the People © 
whe Towr, | Every Hutt ought to be ſo large 2s to hold four 
. Soldiers, Evety Captaih oughe 10 have a particular Chim- 
der, and another fot ewo Licutenancs. Theſe Hutts he 
to be 18 Fathoms long, and 9 and a half broad ; arid four 
Fathoms high 3 though there are ſome that are higher. | 


—_— _— —————_—__——___. tt. 
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CHAP. Xyi 
Of the Gates. 
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Gate, if it be well placed, ought to be in the middle 
+ ®. of the Curtain; becauſe thar in thar part it is defended 
with two Flanks,which lie on both the extremities of it. The 
Gate cannot be too well ſecur'd, becauſe that there Sur: 
priſes are gererally moſt attempred ; whether by Perarding 
or by Jatel}igence Cam the Garriſon ; Some place the Gates 
in the Flayks, becauſe, ſay they', the Sallies are by rhat 
means more private, and for that thoſe Gates look a _ 
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. the oppoſite Flank, Bur, beſides that, being ſo placed, the 
very mich weaken the Flanks, which are alan he chief 
ſtrength of the Place, and hinder by that means the 
Face to that Flank from being well defended; they alſo hin- 
der the uſe of the retir'd Flanks and the Tenailles. 

As for thoſe that are placed in the Faces of the Baſtions, 
they are worſe diſpos'd; not only becauſe iris a kind of 2a 
Breach already mad, but becauſe they are not Flank'd, 
but by a part at 2 great diſtance: The Sallies alſo are too 
much .in view; nor can they be ſecur'd by any Work, 
A a one as 1s not Flank'd ; which-is a very great 

The Widene(s 'of the Gates ought to be from x4 to 16 
Feet. The Height from 15 to17, The Thickneſs like to 
thar of the Rampare of -rhe Wall. © They ought to” be all 
— , or elſe the greateſt part of them, and well 

arded. 
hn muſt be great S: ones laid at the Extremities of the 
Gates to hinder the Carts from ſpoiling the Wall. The 
WeoJ of the Gate ought to be of Oak, join'd and 
faſten'd with good Nails and ſtrong Bars of Iron. 


CH AP. XVIII. 
Of Back: Doors, or Sally- Ports, and Draw. Bridges, 


T2 ſally our of the Falſe Brays, Sally-Ports are made of 
ſuch a wideneſs that the Cannon may paſs through 

them: that 15 to ſay, they oughe to be from 7 to 8 Feet 
wide ; and from 8to"g Feet high. hog 

The Draw-Bridges are made after ſeveral Faſhions; but 
the moſt uſual are made with Plyers, - Their L and 
their Wideneſs ought to be proportionable to the 
or Frame of the Gate which are to hold them, being drawn 
a Tae Arms «ought to be from 8 to 9 Inches thick”, as 
alſo the Beamthat joins them, 
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The Shoulder to which the Arms are annexed, a id upon 
which they are to turn,” eught to be from 14 16-1 6 Inches in 
Diameter. The -Extremities: he'nig bound about with two 
good Circles of Iron; ybu muſt drive through the Cen.re 
two Iron-Pins,a Foot long; and wo or three Eiches in Diame- 
xer, to. che.cnd chat-it may. the more eahly move upon a ſtren 
Bind. of crooked Jron, which 1s to be joined to: the Thre- 
ſhold and ] umbe, or Side-Poſts, of the Gate. The Þ:y- 
ers are to be twice the height of the Ga'?, at leaſt, and one 
Foot in Ni2meter. ' The Inner $quare muſt be traver&d with 
a St, Andrew's Croſs, Which will ſerve for a Counter: poiſe, 
The Chains are to be of Braſs, to the end that the Bridge 
may never be let down without making a noiſe. 


a. 
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Of Briages. 


TE: Bridges of a Town are to Le'from 14 to 15 Feet 
wide; Jower than the Field, and ſomewnart 10und. 
When they are ftreight and even; they ought to-be-made a 
}:ttle lighec 1n the midyle than roward the Extremities, that 
the f.ot of the Gate may rot be diſcover'd. Though the 
"Supporters of Bridges may be of Stone, nevertheleſs they 
will be better; if their Plank and Rayls are of Woaed, that 
they may be the more eafly cut down upon occaſion. 
When there 4s no Half Moon before a Gate, it is certai 

that the Bridge. which creſſas the Moat ought to be the 
wider, becauſe, there mult be agood Corps de Guard upon it, 
and a Draw Bridge. . Br 'tf-there be a Half-Moon,. ſome 
turn ahde the 'way 21] along' the Gorge of the Half- Moon 
above the Couperſicarp, and make a Corps de Guard and 2 
Paliſado, which hinders the entrance of the Enemy : 'Others 
carry the Way thorough the Extremmries of the Face. And 
a good Corvs de Guard ought to he ſet a4 the end pf the 
Bridge with a Portcullice, | | 


A NEW 
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A NEW 


TREATISE 


N regard that Fortification is either Continual, or Tran- 
ft tory, we ſhall now ſpeak of the latter, as having & t- 
ven full InftruRions for the firft ; Lerus begin with a 
Redoubt. 


Of the Raiſing « Redowhe, 


1. Make a ReQtangle Square, each fide of which cone 
tains from 12 to 20 Fathoms. 

2. Within this Square draw the Baſe of the Rampartthree 
Fathoms large 3 and that of the Parapet from 9 to xa Feet. 
The Height gf the Rampart above the' Level of the Feild 
ought to be' Mes Fecr ; and that of the Pirapet a” 

7 _ PÞ 


4 
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Platform of the Rampart , of five, as is uſual : or of ſeven, 

when there are ewo. Steps or ray 1 : though ſometimes 

they raiſe the Rampart a little higher, as neceflity re- 
wres, 

; 3. About the Rampare toward the Field draw another 

Parallel three Feet wide, which is cal'd the Berme, , 

4. About the Bcyme make 2 Moat of four fathoms, with 
2 Rounding before the Points of the exteriour Sides : the 

of the Moat ought to be about -eight or gen Feet. 

5. The Bridge for entrance into the Redoube onghr to be 
ten or twelve Feet broad, when you would bring the Cannon 
imo it ; otherwiſe five or fix Feet of breadth will ſuffice. 
See the Plate Q, Fig. XXVIII, in Chap. 14. Lib. 4. 
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CHAP. II, 
Of the Half Redoubt. 


_— 


I, Tv 2 Line of »7 Fathoms, as A B, 

2. Make an Ifoſceles Triangle of 12 Fathoms 
from the Points AB, as AC, CB, and jon AC and CB 
together. | 
' 3+ Prolong the Line AB, and place upon the Prolong3- 

tion on each fide eight Fathoms and three Feet, as AD, 
B E. 
4. All the reſt is dene, as inthe precedent Work, Sec 
the Plate R, Fig. XXIX. 


<— 


CHAP. IL. 


Of the Star-Square. 


1. Mac 2 Square, each fide containing 12 Fathoms in 
le as AB CD. 
2. From the middle of cach exterior fide, My a Perpen- 
f | dicular 


% 


: 
| 


dicular of two Fathoms, as DE FG ; and afterwards draw | 
AB inthe Point E, BC in the Point F, DC m the Pome : 
G, and DA in the Point H. The reſt is done, as in the | 
Redoubt. See Plate R, Fig. XXX. ot 
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CHAP. Iv. 
Of the $tar- Pentagon. 


;. ThRaw 2 Circle off 27 Fathoms, and divide it imo five 
*- equal parts, with 31 Fathoms y Feet, as A,B, C,D,F. 
2. Join the Sides rogether, by ſtreight Lines, and divide 
each into ewo equal parts, ler fall fron the middle of them q 
the Perpendiculars of 5 Fathoms, F, G, H, I, L. 
3- Draw fromthe Points A, B, C, D,E, ſtreight Lines into E 
the Points F, G, H, 1, L. | 
4+ The Baſeof the Rampart is 6 Fathoms. Thar of the 
Parapet 2. The Berme 3 Feet. And the Breadth of the 
Moat 5 Fathoms. See Fig. XXXI, of the Plate R. 
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CHAP. V. 
Of the Star- Hexagon. 


[OT— —_— 


i J Jha 2 Circle of 13 Fathoms, and divide it-into 12 
| equal parts, av ABCDEF. ; ; 

2, Join thele Points together by ſtreighe Lines, and divide 
each into two equal parts, then Ft fall from the nuddle 
2 Perpendicular of rwo Fathoms, as GH, I K,M N. ; 
WE: 5 Join' theſe Points with the fix firſt, as m the preceding 

orks. | 

4. Draw the Bafe of the Rampart of three Fathorms : 
that of the Paraper nine Feer ; the Beyme three Feerz and 
the Moat of five Fathoms. See the Plate R, Fig. XXXI1. 


CHAP, | 
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CHAP. VI. 
Of the Triangle of Half Baſtions. 


Ake an equilateral. Trifugle, of which each fide con- 
tains 24 Fathoms, 2S ABC. 

2. Prolong the fide A B, and place upon the Prolongati- 
on 8 Fathoms, as BE. Then alſo prolong the other fide 
B C, and place upon the Prolongauon 8 Fathoms C F. Laſtly, 
Place upgn/ that of the Tine CA the ſame diſtance, as 
AG. « | | 

3+ For the Demi- gorges take the ſame diſtance, as BH, C I, 
and. AL, and then raiſe Perpendiculars upan the Points 
H,I,L. And for the Flanks a length of four Fathoms N M, 
IN, and LO. This done, join the Points ME, QG, and 
NE together, to gain the Faces : and thus you have the 
Defiga of your- Triangle. 

4. The Baſe of the Rampart takes up three Fathoms and 
2 half, The Baſe of the Parapet 1 Fathom 4 Feet. The 
Berme 3 Feet, The Moat 5 Fathoms. It ought to be parallel 
to the Flanks, and round before the Points of the Half 
Baſtions, See the Jate R, Fg. XXXLI1I. 
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CHAP. VIL 
Of the Square of the Half Baſtions. 


1:/F Ake 2 Square, cach fide contaiung 34 Fathoms, as 
A,B,C,D 

+ 2, Projong the Line, B A, and upon the Prolongation 
place 8 Fathoms, 2s A_E :. Then make that of the Line A D, 
of the ſame diſtance as D' F. This, doe, . prolong alſo the 
Line DC. of 8 Fathoms, as C G; Then mzke the latter 
C B of the ſame length as B H. : | 


3+. Fox 
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. Forthe "Ry Ke - - B,M, A, 
I, D, XK, and C, L.. 
4. Raiſe upon the Points 1, K, L, M, the Elanks perpen- | 
G—_ the length of whichyjs 4 Fathoms, as I, O,K,P, 
L, Q, and M,N. 
2M the Faces , joining together NHQGPE, 
a 
6, Having the Draught of che Square , let the reſt be 
2s inthe preceding Triangle, - See the Plare $ Figure $4- 
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Of the Square of entire Baſtions, | 
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I MA a Square, each lide centaming 31 Farhoms, as 
- = de of h fide,” 1 fall erpendicular 

z, From the mil eac &," lev 2. P 
of 4 Fathoms, as E, F, G, H 

3. Draw the Faces after Vauban's manner, and add thereto 
10 Fathoms. 

4. Take the Extremities of the two Paces ; and from one 
of them, let the Compals fall upon the Complement of the 
ether ; and in that part where it couches the Complement, 
join the (ame Point tothe. Extremity of the Face, which is 
the neareſt to it, for the Flagk, That done , draw the 
Curtain, 

5+ The Baſe of the Rampart contains 5 Fachoms, that of 
che Parapet > Fathoms 3 Feer.» The Berme 3. Feet, 'aod the 
Breadth of the Moat 6 Fathoms, + See the Plate S. Bt 


gure 35. 
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_ CHAP. 1x. 
Of a Pentagon with entire Baſtions. 
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.JJRAW 2 Circle of 27 Fathoms, and divide ic into five 

equal parts, with one diſtarce of 3x Fathoms, 5 Feet. 
as A,B,C,D,E ; and join the Points together by right 
Lines, 

2, From the middle of each fide Jkt fall a Perpendicu. 
lar of five Fathams, and draw the Faces as uſually, after 
Vauban's marmer ; the lengrh of which muſt be ro Fathoms, 

3. The Flank is made, by ſetting the ewo Points of the 
Compaſs upon the 3 Extremities of the Faces ; of which the 
one falls upon the Complement of the Line of Defence, a5 
has been at ny", Chapter : This done, joiu che 
two Flanks together for the Curtain, 

4- The Baſe of the Rampart takes up 5 Fathoms. 

The Baſe ofthe Parapet 2 Fathoms ; Feet. 

5. TheBerme z Feets The Breadch of the Moat 6 12 
toms, See rhe Place $3. Figure 36. 
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CHAP..x. 
"Of rhe Half- Ftexagon with entire Baſtions, 


JR W 2 Circle of 28 Fathoms, 4 Feet, and divide it 
with the Came dillance into 6 equal parts, of which 
you ſhall rake three for your Temporary Work. 
2. Divide into two equal parts each of the three ſides ; and 
from the middle ler fall a Perpendicular of 5 Fathoms. - 
3e Draw the Faces as uſually; of which let the length be 
$ Fathom, 


-. -v — py at at. 
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4s =a8 Flank ayd Curtain-are made, as in the preceding 
Works. ' 
5. The Baſe of the Rampart contains 6. Fathoms, The 
Baſe of the Parapet, » Fathoms 4 Feet. The Berme g Feer. [ 
The Breadch of the Moat 6 Fathoms. See the Plate S. Fa- 
gure 37. Ji 


A Remark, 
N _ 4 this Fortification is only for preſene uſe ; and be- : 
cauſe for tharReaſon it is ſometimes ſtronger than the other, : 


the Draught and Proportion of it could not be aſcertain'd, - as 
in 2 continual regular Fortification. Only we may fay, 
that moſt frequently the Ramparr of theſe ſorts of Forts 1s rai- 
ſed like thoſe of Redoubes. Sce the firſt Chapter, Lib. V. 
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CHAP. XI. 
Of the Maxim: of Irregular Fortification. 


Jregular F orrification is that, of which all the Sides and 
Aogles are not equal one to another, The Original of 
this Fortification proceeds from Anciemr Towns and Cities ; 
which were built after no regular Figure, and yer required 
t0 be encompaſſed with Walls and Baſttons, co defend them 
ſelves againſt the Aſſaules of their Enemies, But becauſe ir 
was impoſſible to fortifie thoſe irregular Places, and make 
them, in reſpect of their Duration, equal to regular Places, 
there are certain Maxims, according to which they may be 
environ'd with 2 paſſable Fortification, For Example : 

1. Every irregular Fortification ought to be made accor- 
ding to the Maxims of the regular as near as may be. 

2, The molt irregular Forts are the beſt, provided rhey 
be not too eafte of Accels. 


3. Ent'ro. | 
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- x; Entite/Baſtions. abe ro bepreferred as much 25 may be 
before H1lf Baſtions, 

4. No Fate vighe to exceed 65 Fathoms. 

5. NoFhwnkought-wo be- leſs than r5 Fathoms, if it be 
poſſible; © - 22G MCI26 1 @ 250% © 

Therefore when you are” to make an irreg1lar Fortific- 
tio, you mult confider, 1. The Quality of the Situzrion, 
z. The ime allowed co make the Work, 3. The num- 
ber of Men which are to be put m to defend it. 4. The num. 
ber of Workmen., $5. The Vituals. Afﬀeer all you mytlt 
draw the Plane; aad; fortitie it after the following manter, | 
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cHmBAP. Xt, 


The manner of Fortifying an irregular Place , where 
__._ there _is nothing but the Ficld, 


I Hs the Plang ef the/irregular Place, divide each ex 
ter or fide into two equaſparty; and from the Middl: 
ler fall a Perpendicular . 


2. Uporeachexthrivr fide! draw #n Troſceles Triangle of 


"480 Fathoms, 


75 Place uponthele Triangles all che Parts an1- Di'tances 


-whichyourmake' uſe of in a regular 'Forytication, and take 
- the Diſt ances acrof{topiucithem upon h2 parts of your irre- 


gular Plane+ | For Exanivle if an irregular Pentagon be 
ia be: fo: tithed, 1 rake 180 Fathoins an{ I mike pon: each 
extertor fide an Jiolcel:s Trizmngle , ABC. Then 1: rake 
2+ Fathoms, which I part vppon the Triangle -A BC, as 
CDE;- of which the length D E, ſhall be the true Length 
far the Peipendicular of the Line A B: Whictr done, 
] put go Fathoins upun the ſame Triangle, 2s CF. G 
the -Leogth F G, thill bethe jul diſtance for the Face: of 
my Work, After this, I put ag1in 38 Fathoms 3 Feet upon 
th Triangle ; 2nd the diltance raken 2crots H 1, wil: gave 


. me the crue [ engch for my Complement of the Line of Nefevce. 


Lailly, 1jo.n che Flanks aud the Curtains together, as 12 2 
it regular, 


1-4 # 


———* 0 AID; er. 


A Scat for tht; Plan 


HOITSS * Mn US, 


4 95 6 @ Bo X00 CEnth ons . 


POP. 
E4 


SD DDD ESE OE ESSE 0000 


© SS DO 080000000 00000000 - 


The Plan of z 470772 Work before 
He Bastron v tt 2 Sure ; 


ee EEE , A 


® E gg 
ri rn OE AED x 


Book WIT, 


CHAP:vil : 


, 
8 
£ 
(> 
<< 
Q 
«a 1 __ 
I. ' : 
, og EN 
© - JV .+ 
10 .% —  * 
% £8 @) iv 
oo © \ 
\ Q [=* , i © 
| & 5 
8 VS I2 \ " Be þ, © 
x DEG CR  I& 
! 
a4 [ 
8 d > < d 
3 N Y Y oe DK 
Q CS % 
V | J J 'S) Q 6 
h L& && 
2 N Y YO 
——— 
= _ __ _ _ G——e re — — A "us aps 
” a mac OR Be eters - _ _ pn ———— — 
} p J a. ; —— 
"HR ' 
Bal h by . 4 : | " | \ "4 , . | F Pn =Y. 
49 HS EVIIYY ec 14. ; TS DT TT I ce 0 EY nn ee eee 
OG OO or EA CRT "IG AS _ " \ 4 
mn} —— SEO NYT — ———— 


Stale for {ts work 


L I "WW | 1M 
28 49 S&5o @#0 go 100. JFathams. 


Cray x. Bookie 


A druag hr of a 
& guare with 4 
C rome Worſe. 


he Ore 2t6 © 
Conrtten 


Fig: 11. 


Fa. WET Biba ' gs. - 


4 "Pa — . A -: . - 
f TS p i 43 * " 
I - F © * K. - 3.3 mey , ned a — - LL => \ won 
A + - ENT 


- 
Cott mem LF Sn oP w 


- 


«> AS; OY YT TOTO TRENT Ts: HI TRI 3 err; de tis. woe 


I End AI 5 PBT 14 © gran 


__ Y * F 4 9" _ 
S »* a+ La a -” APE + — 
ae * ms * 4 or” = > gy = gp CE a ES WIS 7%. 

OFEERES. VEPPT 923 og rg __ 4 

bell Be ata, tw Bd De PO i es.” 9. 


S 4.0543." 


we” a 
- "BY" = 


ts -- 


16 UB ion be ae 


- ey 
is £v* * 
; + + 
tho acts 0 4c ew. 


þ 
: 


or 


a Pen tagone or Work 
Fe F107 
of five Baſtions 


"1 
a4 


Ag Piers 
TED 


—ae Meath a 
'- 


— _ 
_ p—_ —_— _—ORS Sven 
IRS mnnoonmmngy——— —— - oct —_— - 


- _— ——— — — 
- 2 Xx aa IA. BEDS... — AA 4 


— LL. os btn ——_—— FECT I NETEge 


% 


0 Ft ors 


LIB 
go 429 


__— — 
$ | 


F 


62 


27 


FTT 
© 10 #0 
£27: 


0 
tz 


Par: 
FA 
LE : 
PE 11h 
mn rt/h 1 


the Direch 


T2124 


ORE 07 
F 
F 


72 
Ted 


ſcale for this 
A Draught 


/ pa; Irony 


\ # yr Tf *y na,; < - 
\ COON ou» 


J $9 3 7; Y 9 


Book V. A Treatiſe of Fortiffcation. 99 © 
regular. After which I divide the Flank into 3 equal 
parts ; Idraw the Briſure as uſually ,. and retain» ope-of the 


z pares of the divided Flank for the Orillon, 20d: the two g- 
thers for the hollow Tower. See the Place T. Fig- 38. 


CHAP. Xl. 
Of the Body of the Placoin an Irregular Fortificatiqn. 


HE Body of the Place make thus: 


1, Take 31 Fathoms for the Baſe of the Rampart, and | 
pur chem upon each Triangle.* The ' Length-a-croſs 8 | 
ways give you the true Breadth of the: Baſe of the © 
art. __ 

2+ Take 3 Fathoms, 2nd bring them round about che q 


Place, withqur puctiog them upon the Triangles. | Draw the 
Banquets as uſually. 7 | 
3. Take to Fathoms for the Breadeh of the Moat, and , 
urthem upon all the Triangles , the Diſtance taken---crofs 
111 be the true Breadth' of the for every lide: | The | 
inner of makiag this Fortificatiba is the ſame with thag 4; 
the Regular, See the Plate T. Fig. 38. 5 
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To make a Half- Moon before theſe Fortificatiows,. 


dE ſure to ſee wherher the Length of the Rureain exceeds 
j 
loo fa:hoggs or no, If Tv from 100 to! ago Fathoms, 
« 56 dachoms Nryche Capital of che alf-Monr or-Rave- 
Bur if it be lafger than->z0 Fathoms, treft before FW. 
Ravelin another Work, whether a Horn, or Crowns <A 
ork, 1f the Curcgn- be not longer than 105 Fathams, | 
the half of che Curcain with the Briſure, for the Capt» 
of the Kavelin, and the reſt is done as 18 2 regular For» 
H aheauen, 
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rification- For the Baſe of the Rampart is 8 Fathoms. Tha: 
of che Paraper iz, The Breadth of the Moat 12. Theſ: 


Diſtances are to be put upon the Triangles, before the ex- 
terior ſides of -which you intend to place the Ravelin, and 


afterwards taken a-croſs. 
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CHAP. XV. 


To ſet other exterior Works before the ſame 
Fortifications. 


F an exterior Polygon exceeds 1:0 Fathoms, and tha: 
you have ſtill room to ereR 2 good exterior Work be- 
fore it, whether Horn or Crown-Work ; as you may ſee 1n 


| 

Fig. 39. Which is a Crown. Work made according to the « 
Rules of Chop. 16. /ib. 3» The parts of it ought all ro be | 
mark'd upon the Triangle. e 
A B, Is the Baſis of the Rampart of the Ravelin, and thel F 
Horn-work. b 
C D, Is the Baſis of che Rampare of the Body of the Place «| 


E F, Is the Breadth of the Moat belonging to the Ray 
I:n and Horn- work: 
GH, Is the Perpendicular of the Rorn-work, from th: 
en4 of which are-drawn the Faces, fat 
1K, Is the Bread:h of the Moat b=longing to the Body of 2 | 
the Place. 
2 3 15 the Perpendicular of the Body of the Place, 
E M, Is the Face of the Horn-work. 
N O, The Complement of the Line of Defence to t! 
B dy of the Place, for 
/- Q,” The Pace of the Bady of the Place. var! 
RS, The Capical of che Horu-work. of 8 
T v, The Diflance which joins tt. Point af the Cap! 
tothe Horn-work, 
W X, Are the Wings of the Ilorr-work, 


] 
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CHAP. XVI. 
How to fortifie an Irregular Place alrcady built, 


T2 avoid much Labour, you muſt fortifie the parts of 
an Old Fortification , and finiſh them, jn the ſame 
manner 2s they were. begun 3 unleſs they are gone utter- 
ly to decay; and then you may make what akerations you 
pleaſe, To,the end therefore, that Moncy may. be laid our 
to good purpoſe, when the Flanks are repaired, they muſt 
allow an Overture of 100 deg. lf the Faces are tolerable, ler- 
chem alone as they are, to avoid the vaſt expence. in maki 
others. Wheace it comes to-paſs, that there is no anctenc 
place which is forrifi'd after the French manner , becauſe 
the Engineers have been always forc'd to labour upon Dutch 
Fortifications. As for the Rampart and Paraper, they may 
be berter forrifi'd whatever Face they have. Bur to Cone to 
che Thing it (elf, ler us obſerve che following Rules : 


I, 
The exterior Side, the Leagth of which is from 60 to $9 
fathoms, requires a Demj- Gorge from 14 to x 5 fachoms, and 


2 Flank of x5 fathoms, 


11, 

If the exterior Side cakes up from 80/to $40 fathoms, it is 
to be diviced into 5 equal parts; of which one is retained 
for the Deani- Gorge. The Flank changes agcarding to the 
variety of the Sides. For examp'e, if the exterior Side 1s 
of 80 fathoms, the Flank ſhall be of 16, 


% — — 
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C222. (27. 

y 100 18, 

|} 10x I'9% 

110 20, 

, tis ZI, 

Tf bf 4 ft $ che Flank of 4 ,,* 
I2y ZJ» 

130 24. 


135 25. 
140 theFlankof 25 Fathoms 3 Feet, 


This being well underſiood, it wil! not be difficule to 
reduce ic into Praftice. Suppoſe the Pentagon following, of 
which the Side AB is 130 Fathoms, BC 1:4, CD 130, 
DE 11; Fathoms 3 Feet, EA 146 Fathomy, and chat you 
deſign to Fortifte it. 2 WL 
1. Allowrhe fifth part of each exterior Side forthe Demri- 
G3}, 2 AF, BG, CI, CK, DL, DM, EN, EO, 


an 4 

2. Raiſe pon FG, HI, KL, MN, OP, Perpendicu- 
Jars for the Flanks, in caſe you cannot allow them an Over- 
ture of 1co degrees ; the Length of which muſt be propor- 
cionable to the Length of the Sides. For, Example : The 
Flinks FG ſhall have 24 Fathoms, HI az, KL 24, 
MN :o, E A x, Fathoms and 4 Feec, | 

3. In drawing the Line of Defence, you will have the 
Faces at the ſame time. 

4- The Baſe of the Rampart- rakes up 11 Fathoms, That 
of the Parapet 3: The Breadth of the Moat Fathoms, 
y /, 4nd the Glacis, are made as is uſual. 


The Covert wa 
See the Plate W. Fig. 26. 


Obſervation, 


The Flank is left after the Hol/and-manner; that is to ſay, 
without either Orion, or hollow Tower , to avoid ovyer- 
much Exrence. | x 


II. Vt 


(. 


IIT. 
If the exterior ſide be from 140, to x70 Fathoms, the 
Flanks are allowed the following Length ; 
If it be x45, allow the Flank 25 fathoms, 3 feet, 
If 150, to the Flank 26 fathoms- 
It :y5, to the Flank' 16 fathoms, 3 feet. 
If 160, tothe Flank 27 fathom, 


IV. | 
The exterior Side ſurpaſſing the Length of 16e fathoms, 


ro 280, is look'd upon then as if it had two fides; that is 


to ſay, that beſides the Baſtions which are placed upon the - 


Angles, there ſhould be a Platform in the middle ; as you 
ſee in Fig. 41, where the Side A B is 300 fathoms, and the 
Conſtruction of it thus ; 
x 1. Divide the Side A B into two equal parts; as, AC, 
B. | 
2. Divide either the Diſtance ' A C, or the other C Bnto 
five equalpares, togive one of them to the Demigorge 3 28, 
AD,EB,CF, CG. 


3. Raiſe upoaaD G, FF, the Flanks of an Overture of 


100 deg. the Length of which ſhall be the Demi: 
4. From the Poigt C, draw the Capital, which. takes up 
the Length of the entice Gorge 3 as, CH. 
F. Join the Excremitics of the Flanks, and the Point H, 
together, by a ſtreight Line, to gain the Faces. See the 
Plate W, Fig 41+ 


Obſervation, 


Theſe ſorts of Baflions are perſe&ly well defended; for the 
Flanks of the neyghbouring Baſtions play backwards upon 
their Faces ; beſides thac, almoſt all the Cartain ſerves them 
inſtead of a ſecond Flank, and very much augments their 


V. | 

The Exterior Side ſurpaſſing 280 Fathoms, two flat*Baſti- 
ons ae placed there; holding tus for a Maxim that the greateſk 
Side ought to be 140 fathoms. 


CHAR. 
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There are ſeveral other Ways 


rot UA Treatiſe of Fortification. Book V- 


3 


C H AP. xVII. 
How to Fortifie an Acute Angle. 


— —_ 


FF you find by chance an Acute Angle with the Circuit of a 
Place which 15 to be fortified, fince it 1s impoſſible to repair 
rins defe, becauſe 'you are obliged to make uſe of the old 
Ramparts ; you are only to put upon this Angle a Tenaide-B1- 
fion ; which is thus erefted ; 

1. Having made the Flanks, draw the Faces as the Line 
of Defence requires ; bur in regard they would be exceſſive 
lng, 'and wouli form too acute a Point, that ts correfted 
by putting 40 fathoms from the top of the F.ank above the 
Face; as, AB, CD. we 

z, Join BD together by 2 right Line, and then divide 
that Line into ewo equal Parts, BE, ED; and from the 
middle of the fame Line , let tall a Perpendicular, which 
has for ies Length che chird pare of the (ame Line; as, E F. 

. Draw the Poines B D, in the Point F, by right Lings, 
We your Baſtzon' 1s made. Oft rimes they ercR line Raye- 


. Iins before thaſe ſorts of Baſtions : Bur to ſay the Truth, 


this Work is not worth any thing ; nor is it ever-o be made 
uſe of, but upon neceſlity. But you ſhall meer with it in ſome 
Places; as, at Genevs, and Cherlewont. This ſmall Ravelin 
muſt not be ſeparated fromthe Baſtion, but by a ſma]}l Moat 
al five or fix fathoms. Moreover, there isno neceflity for its 
havitg Rimpares, 'but only a good Parapet Cannon proof. 

of fortifying an acute Angle , 
bur which are of no more value than this. Therefore we 
muſt "endeayour to void taem ; for norwithitanding all 
the cirea Man can take to fortifie this Angle, it will be very 
ackrftive » Sec the Plate W . Fig. 4 2+ 


CHAP, 


_— _—_— —— —_—— 


CHAP. XVI. 
How to fortifie a Re-entring Angle. 


ere are few irregular Places, of which the old Enclo- 
ſure does not form a re-entring Angle ; which is almoſt 
always fecure, as being ſeen trom ſeveral parts. Bur 
uſually it is accompanied with. one defef@, char it 2l> 


moſt always forms the two faliant Angles which are next it, | 


too acute. *Tis true, that if theſe (altane Angles were nor 
r00 acure, your Firing-place weyld be very great, from a 
Work made upon the Re-enering Angle, to de the Ba- 
ſtions that are in fight of ic ; or is it always 2 Fault co have 
theſe re-entring Angles, which are thus fortified. 

If the Angle be nor very far ſunk in, and yery obcuſe,as A, 
it 15 thus to be fortified ; | 

1. Place on each Side the Angle great Demi-Gorges, ia 
caſe the Sides will permit it, and raiſe perpendicular Planks, 
23 large as you can. 

ac: Jola their Extremities together, by a nght Line; 
which you ſhall divide into ewo equal parts'; and fromche 
middle raiſe a Perpendicular, contaming the Molety of tae 
faid Line, p 

3 - Draw the Extremiries of the Flanks coward the Capital 
Line of that Perpendicular, and your re-entring Angle will 
be fortified. See Plate X. Fig. 43. 

If the re- entrirg Argle be ſomewhat obcule, or ſtreight, in 
this Caſe, having caken good Demi. Gorges from every fide of 
the Angle, the Flanks are there to be rais'd ; the meeting of 
which, tors the Saliane Angle B; which 1s capable ro de- 
tend the neighbouring Biſlions, See Plate 10. Fig. 44, 
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__ "Of the Artillery. 


Aving given fone account of Irregular Fortificaion, reſer- 

2 4 qu ſelves another Time to ſpeak more of ic ; we 
ſhall only obſerve what fort of Artillery thay have in Frohee. 
There is r. The 'Connen;which iscall'd the Bactoring Piece. 2. 
The Colveray. | 3. Fhe Falcon 4. The Saker. 5. The Petard, 
E, The Smell Patand.-; The Bantering Parece is 10 Feer long, 
The Bullerabour fix iaches-Diameter, and weighs 3 ; A 
Powder at leaſt}, to et; and 
of 


Piece of Battery carries a Buller of 2g pounds, at zov feerdi- 

ſtance, and enters twelye feer of i The 'Falcan 

carries 2 twelve pounder zoo feer off,and encers 9 fect inro 2 

good Paraper,. | 

- A Small Paad caonct break 2 double Gate well barr'd. 
A Great Petard, fix'd to a weak Gate, uſually. makesno 

morethanz Hole ; and chit greateſt Execinion «'cau produce, 


| vo breatthefore part of it 12 +> 


There is nothing can ſop.che Excemiotiof Mines,. as thiey 
nate them at preſein z/ tevertheleſd there -muli- þe-a Propar- 
tiog between the Perards,) che Mines, fc. and the Pouwnler. 

Laftly, 'A Maſquer: carries- 420 Fathoms, atid if double 
c 150, :thoogh it, will kill a Man aboves3 06 Paces, 
Ditcharg'd. very near it will pierce two Planks evo Fingers 
thick : bur diſcharg'd at yo Paces, it enters according to the 


| ſub4ance of the Body iz meets with. We thall infiſt ao longer 


on theſe things at rhis time ; incending co yu more amply 
of them im another Treatiſe, where we ſhall ſhew the manner 
how ta attack 2 Pl3ce. 

| THE END. 
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